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HUEfe ^ gJSOII 21© ^^li^^l^J HI1 gAIOIIB EAI2 M^£. 
HI2Efe HUE Oil EEAIS H1 1 4IAIOII2I HICHSSS £Aie ^ME. 

HI3E^r H1 1 £011 £AIB H1 1 ^A|01|2J oj<*I2f| 2^3^01 100V&1 HI2E0II £AIS HI(H&g8 

HI4Efe HI3E0UH HI 01 »B Oil 2|» S^S ^£H01l2f t! I HI oH AH EA|§J £2. 

HISEfe HUE Oil £Alel H1 1 ^JAIOIISI 1£§0||» EAIeh M^£, 

HI6Efc HI1£0|| EA|§[ HM ^AlOjlS^ HI5£0|| EAI6J sl^S Aigsib §}l£SPI°l dlHoHAH 
EAIff £2. 

HI7Ete £ ttSOII 2|& §3|2£»3|2| HI2 ^AiOlia EAI& M^E. 
HI8Efc S ^SOII S3ISSPI°| HI 3 ^ AIOIIS EAIS M^E. 

HI9Ete S iJgOil 2|& HI 4 gAIOIIB £AI«1 M^E. 

HUOEte g Oil 21 S SJI^SPI^ HI 5 *JA|0||9 £Al§[ »£{E. 
HI11£fe HI10£0II EAItt HIS ^A|0j|2J Hlom^M EAIS ^ME. 
HI12Efc ^BH2| g}|S§PI0ll/d21 ?S&X|2| S|S=?SE. 

HI13£fe 2PI£E0|| CH& t^^^S SAIS £3. 

HIHEfe ^ ^S°J 1^A|0j| Oil AH ™E|iEl gjhHEj^Ai SfS 3^2] ^^EHI EAI& £2 . 

HMSEte PWM/PAM S» 2^°J a|2"EU3)2| SS 31 °JtHEi EAIff £3. 

HI16Ete ¥8^S0I! Q\& B|°»E|(3)2| 21? °l lil EAIff ES. 

HM7Ete 5|#ia&0ll CH& BI^Bj tffgg EAIff £2. 

HI18Ete H SJgSi I^AIOlie! 32ISSPI2I ttUPI EAI© £3. 

HI19Efc HI1£0il 2101/H2I HI=S(l$ffiffl) A^M§x|2J 10||^ ^ ^ e^^EHS EAI& E£ . 
HI20Ete g gta°| 1^A|01|oi ^J\^m?\°\ MO\m^^m EAIS E3. 
HI21Ete ^ at@°| ^A|01|oi g}|iSP|2| 41 LIPIDS* EAIS ES . 

* E£2] ^fi^^Oil CHS ¥^>°J 
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q : ^mjwtim^ 



e igg oi W&i Qii ojgH ffla4s ?isog ^es^ a^ui* £j\^mi\o\\ a a 3^ah, mm 
ygres ;hai^ oil m an7?ni£i ^sai^s e^mxu &axiwi &!ouh°i y 

^5^1 aS:>l ^ggXI SI ygAfOlMg 0l S^sPIOII Afg6fe 
Si^l ^ggxIOil 30ID. 

gBH^J S^sPl^r 02>Sej4:dlB Xj^SPI ?j 6H AH bim^ e Sfi^ 6fX| g^Ul si & 

^8 S ¥i Oil AH S^A!5H£I| 5f2 2ASD. m^K\3\J\ PI^^AH 

^ PWM(Pulse Width Modulation)^ ojtHDOil £|6H, 2*^1 ^§§ SSJISJ sia^g )fB! HlOiSfe 

31 S ^ HQ. 01 PWMX-JIOiAIHl sia^ fllOifer ^§§31 3D XI HJil of XI 8>I2 til 2f#A|3l£ 
^ SUn 21 30ID. 

£E. §a¥3f0il SOH&*S»0| a Q^JIW AfgoHAj 2PI80I HUH 3 b£S 3?U 

°j s«jg^£ feo^Q. oi stasis m\\ mj\ ^Iohah^ amas^is! a^s^s bj\\ shah ^dh 

S«*6^l Ste 3011 2J5H, S^g^OI ^0[X\H a^l^l ?§S31 *MHI 3HAH §1 

M #£A|3|fcr 301 Hft&O. 

m.mm &&MB\s.m &^d\s>\ m&^m mm\^ mvw\&^.M\= mm m& 2j^an°i n^mm 

^Xilsfe H^M2| a^^lB g I^EHOlPf Off S §S PoHSU 

S37-89743S0II JWMSiO] °[D. fl|12£b 0| ^ & ^2H°I 2^! ^PSSfl* £AISh M^£^AH, 
(1)8 (2)te §W^I, (2a), (2b), (2c), (2d)te D0|£H, (3)8 ELI^Ef, (4)i= D0|£H, 

(5)1= ^£JAH, (6)8 ^S4iXK (7)8 a^blH^I, (8)8 ^#31. (9)fcr ¥6taW 31^1, (10)8 2 

whijwi, (11)8 wspi, (12)^ ?sas, d3)e oi^y, o 4 )b as^i. (15)^ amis, dejs ei 

tH EH ^eSJ^, (17)8 ^^^I0|Q. 

£^0i| 2*101 AH , §^7((2), EJ9HEK3), P0|2£(4), e90AH(5), ^Xt(6), 3^013^1(7). 

^^K8), a»^i(9). a#uij2^i(io). ^p§sj^d2) ^ a^^i(i7)s oi^chxi 

b s^^^^im ^^6f3 2ah, °jbiEi(i3)8 oi &m&&D\m mn SiQ. 

S»aS(1)S¥E|£| 112^2^2^8 D0ISH(2a)-(2d)S Ol^OjXfe §#^l(2)0il HjoH SUfS^iaO) 
§#S!&EsS ^SfSa. 01 01 SUS&Esfe: £1^9(3)^ D0ISH(4)« xH Aj &&1AH (5)CH! °J^5 f 
^W&Q Ed^^ gCHaCK 0IM Q0|2H(4) ^ e@iAH(5)2f ^9IS4iXK6)0l 0^3 Oi 2i 

Q. 

e@!AH(5)0|| ^J6H Ed^ XHtj" R3, R4^ S&£l0i ^I^S^ Ed'^^ g^£|3, 01351- 31^ 

2^ eo°i awatoi aabis5i(7)o« ^ish ?6hxi aa»ioi6!s ve^f ^^eick 

§^^i(2)oii hioh §^ru s^£i mwsaae^s am §#6Hah ^chxi^ §#a^ es^ e& xne ri, 

R2^ ^gJSOi g^HI- S^l^iS Es'^f ^CHXIH, 0| g^Ef ^^l^^ Es'£f S^OI JS^|(7)^¥6iS| £2J 
UtOiAjs Ve^f ^ti^ I (8)011 ^JoH 2^£I0I Vl'^f IS§D. 0| Sj^^l^^s Vi^ ¥6^2 

# SM^I(9)0|| 21 oH ^OlXfe a^^SVi£f a^dlH^I ( 10) Oil SJoH &^£imWJ\ ^0\BQ. 

oi ^^Ai^vkfe- *±^:>i(i7)^ ^^sioi ^a^i(n)^¥Ei£i eunf a^om M^m y^mvk 1 

S SSO, 01 ^^Ai^VkOil d>BI AH SEIdP^ SS8fb PWMW°I ^¥IS ?i^!5Vg^ 2f^&D. 01 A 
AS ^Pe^^VgOil ^^s|^(12)^f ^?IS^XK6)g S(on). SM(off) ^S&Q. 

0(4^ SOI 01 §ai(Hlfer S^Hf 96f2| 3#a^Es°J Hf^OII ^^A|3|^Ai ^?I^^XK6)S 8, seai 
3|^ 3^^AH, 01 3 Oil °ioH a'^JHflS^ig 3^S0|3 SE& 3^HPf- ^8 §^Hf §^£J ^ 

^ a°oi. pisaBEoa 5|#a&Edsi a » at mi weim ±mm±x\(6)2\ mnu\(&mt)m h»ai9i 

H ^H. 013011 £|6H ¥6h°l ^§0il 3311 a 01 KSH ^^a&Ed^f ^CHaD. 

D>^Ai, Pl^a^EoU XHSR3, R4°] XiS^S ^^6^1 ^§6^ 3011 2|5H. ^l^a^EdM f!8fe a^ 

& h 4^ 2^3 £j^m#a^e 4, oi ail p| xh a CH WD. 

DMOil, Xil12£0ilAH£J ^sl^OU CjjoHAH ^S§1D. 

Ah^joj a^S^^IOII °joH ^J^a^8 oihHBj(13)0ll HloH JDWS^o^ «^^£|^, SS^KH) 

S S^SOi 0I3M ^S&D. EE, ^£S§0il CQBIAH CUOI S ( 15) Oil AH 2<^#^£lfe PWMa^^f oj tH &H 
^eil^(16)M >I3AH OI oitHE1(13)o^ g^£|H t OI30II 2|3H 0| 2!tHH(13)0l ^§901 3°) ^fl 
S ^XK^AISfXI 8, 2° §^^D. 

dsoii. ^m^m£o|o] a^^^M Bn e ^bh°j sji^s^i^ah^ oiib is r a^i^^^s aise 

OHUXiaSfa OilOi^GOAiai^ : MA|bf£IS, Vol. No 2, 1996, pp. 67-pp. 70j (SB 1)011 ^IZHSIOj a 
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mj\ zn gsiPl^g 0 ,g f oj ^fllgs 2iD. 

[1] £PI ga¥8P> ^ 3^ ^61 g°| £J2PI&0| -10°C, -15°C &0I OH^ *g£S ^IB^J 

XI^OiiAi t[^S5fb 3^ SI S^^AIAIQil OH^ yOf- ^0|Lf Jl=? m0\ &S8I XPf^X] 

2lte S^Ollfe £>P| PWM HI 01 Oil °|& ?§I51 3QXI 3^1 8HI 111 feOIBIIQ 8fe Sja^HI 

CH Oil AH =?^^BJ\ ¥^6HAH ifiHl Sa^WXI SI3AIIJ 4* Si CH ^§ A J8°? B 4* &>IU § 
AlZtS mQ.^. o\Jl 2iHQ. 

[2] §a¥8WI yOHg^ggOl e EJ^PIM Afgg! S^Ollfer 2PI&0I tiling j-IQ 

6pf s^i e 3^011 sa^oi 3f£6K« e^Pf e^(»r«)soi w^ia. 01 e^gas s^oii^ ^ 

dlS^OI eCHoH tHS^ ^AlOll ^BOI §=! e^ShOI 3H^£0| 

[3] SUISsPIOII SiOlAl^ MeilOI31S^S H&loHAH 33|£sPI°l gJ^ailOII 

o^e ^^(^ sen 21a. oia as oi^oiiAis ?§§3i 3Qxi 3:^1 b ^ g*sta. 

[4] ^2P|gO| 3^011^ ifiS hh^fe^OI BJ\ IfflgOll, &2&\2\ ^DH^^^^O! = LHH 

m£P|21 g^o^ £ ^OUIIH 2i2iQ. 01 8*52^01 feooN o^^joj z^(iJ)^0! di XI ^ 

bia^°l OlOiSQ. 

[5] 01 r^bl^^M H38PI ^loHAHfe 40| g^&B*M »J| offer 5101 Hfima. OIM °l oH AH ^LH^ 
mtPISI a^S^S oH AH ^QH^AM g^SPI glHI Stte 201 HE.IBD. 3EHU, S^ISSPIfe 

^*l£ ^ ^LH^j ^OIS S^^joj ±JUPIS| xl^^f § SfS Oj 2J^°^, ^U9|£J J|^Oj| *J g 2j 

^la^ ^m^m^pisi a^s^e 37ii 6^ 2^ ^^§iaa. 

Ol^a 1*01. ±JUPIO|| &CHAH ^m^mt^lM e^SI 3>1| CH UOPUHfer ^m^^^IH^PIM 

5^l^sPI°J 3^01l£ ^Ui^m^^l2l UH^^^OIU 012^ ^^I^Sl §1 S^oHAH y 

^, th^°l ^ ^2011 SiOlAH ^L-H^m&^ICHI AHHj 2^^^S el g>^6^l a^A^IM^ £ 

s^si ^Tij ^xi& ne^ SiQ. 

5ES . ^^Il^o^ ^§af2 ^Ol ^eHOIlSI 2^71 =?S&x|01IAl^ ^iflS^Ecfe gj^H2# SUS^OI ^ 

SfoH£ ^§6[}]| ^ CH XI XI ^ , ej^iH^ 2^^011 HI- El AH 01 £]H2^Ed3 ^s\A\d\HX\ ofe 

3^011^ ^fi^F SID. ^>P| ^EHOIIOllAHfe ^^^^2J S^^^P|0I°£ 2i§ 
^ HI (MB *iS!8Pi ^loHAH^ QhM^ 

^i^a&Ed^a^aaa&x 1.41 + 10 [vj 

Oil °JoH ej^J2# a^S^OI 100V9J S^Ollfe 150V0I4^ 2|^2^Ed^, SE e.'^JH^ 2^12^01 200V 
01 S^Oil^ 300V0|^SJ ^!#S!^Ed^ 4^ ^§§[D. 

(LFE-FAl , -100V2I- 200V2J 01 Oil AH ^ AfSS ^ S^^t^^l^ 6fe 3^011^ 

£^Ed2J ^§^S 300V 01 821 ^ mQ.3\ 9lO . 

mm ioov°i gj^iw ssis^ej s^oife ^i^a^EdM 3oov§£°i a^^^ sq, 

eitHEH(13)S ?J51°J §21^ ^ffl(chopper) =PS6HA1 SIS^ XHICHM ^S5fe 2SQ 150V 0|^oj o. 
£!£J ^#2^Ed01IAH 100%^^^^ ^ffl^OI HI 01 5^ &0\ £Mm ^\ m ^ 2Uie. &OI ^EHOIIOIIAH 
^ 3§0| HE13 01 21 XI Ol^o^ ^aj 0 | ^xiQf^ ^HPF tt^&D. 

S£, £PI ^EHOllfe ilWSil!(1)^¥E]£| IWSIiS^i SI S^oHAH ^OlXIfe §^EF §W2 
2JEsM HSR1 , R2^ ^^6HAH ^^IMmEs'M OI21f S^HIOi^SVeS ^71(8) Oil 

2\m ^^ohah vi'M ^se, 01 a^^i^^^vrs &^ohah oj^jh^^^m ^mm m 

HICHafe ^Ai 0 |n^, IDffS ^£2*01 100V 2f 200V oi S^Oll^ S^S^Es^l- Ot^.J\ ttH^Oll §^ 

EfHi s^oiu ^oi ^ x}- on ah exio^i ^ei^iq. oi [Qj^oii, jawaa m&m ■ ioov^ 2oov^ ggs^s 
ee, oi^2j a^^^^iM Ai-Sff s§^i si ^^i^^^ioiiai^ mwa^2^oii ioov£f 200VM 

A^ga^ 3^, ^^011 LUiel M^2J a^S^^I^ SfXI e.^Q. H^AH, ^|^°| ^7hS 3LEH6I- 

01 ^^sgoi xim^Dfe e^i ^xipf BSffD. 

ej^H^Sl^^F ^51 &J\£\ HI01S ^Sl, h sS^I- S^Oil SICHS XHgJ^aSA|2| HI 01 SI 

SSJS S^OIU ^0|2S §1 UHHISfe 20il CHoH Aife usiaoi SIX1 8>&Cf. 

mim §2, ¥afa^ s#^K9)^ah xwm Afgam gfgoii ^^a^ a&oii °ioH a^^is vie ^12 
xf afe s^oii^ oi^e a soil aioHAit hiois 9\mM^ sm§i tt«yAia ^s^f ^n, ?ai 
^i^^b 01 x-is^i xig&m Biu M^et^ 201 issm. 01 g? t ¥^^s^f ^xo 01 xhsoii £i 
oh ^diti^ a^oi 3ixj ^^sj ems ^Ena^i 

5E, o]fcHEl(13)0llAlfe ^j^a^iaSEdS ^§6^| 5|2 OI ^i^a^a^EdM D^OIS (15)^¥E12) 

PWM<Mj§5j ^ £| tl| Oil df^ §21^ sS(chopping)afe 2011 SjoH, 01 ^£1 HI Oil fl}^ Sia^^ 

as^i(i4)^h £iam£^ a^ &o . oi ae^Kuje s°i°i =psai3pi ^ohah^ ^y^o 

^ lia^ei s^oii^ a&s, sia^ei s^oii^ a^g a^?i(i4)^ m 

fi^f HQ. 
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0\D\M. 2lhHH(13)B ^§AIZJ t1^9i z^ana^EdS E^D\(U)^ t2S 

& se^id4)^2j siwaaaaEdsi g^s »e»fe 5a eh**»te 5011 sjohah, as^Ku)^ 

g^S^I 5|W2IS!a&aa yJI oBAH 50IQ. 

tHEJAH , 2^^1(14)^ §^£lbr 152^8 0!o>3 yoi §2J9Q. 

(aS^K 14)^2] S^g^a^)=( 5 iWS^!£!^Ed)*ottHEi(13)2|S5!s) 

°]tHEH(13)2j gSMOiaf^ 5g U/(t1+t2)S¥0ia:n t *j #1 a S a £JEdM a^J|(14)^ S38fe AIZ! 
§211 Dh0IS(15)^¥E)2J PWM<Mm£J ^E|bi^ 5§5[5^, 0! ^EIHIS ^s\Md\^ 5 Oil °ioH 

as^i(i4)2i *ia^ eaa^i axie*. oiae sai°i a^:>i ^ssxioiiAjfe oisi aoi m& 

2JtHBi (13)01 ^?§9^l Dig Oil, 015011 HJoh a^^^(^ffl^^)0! g^oHAH sgOl yom 4* WOII 

5 ttS°l 0l&|ff gHIS Sfl^oPI ^ioH 0l¥Oia 5H^AH, OfIS §3 100V, 200V ■ §2| 01 
EH §f?2| a^a^Hf g§ ^6MI ^01 OH CCH & an S&OII CHoHAHS gfSS ^M0| ^ CH XI 31 H^R\ 

6 i§3 a§ Hgj^ 2WAI2] nioi£i »e*se s^oiu ^oi^ mm mim 4* 
& sn^&im sissh? 501a. 

H|g8fc 5 01 a. 

b E£ a§ ojwEioiiAH£i a^^e Has:* ^aioii ^m§in^uioiiAi°i g^e^s y 
:wi ohah 5i§ ^gj ^ °jshi et sii^mim xii^sf^ 3 §y eiwaon/dsi a^£^§ x-iastte a 

S?l ^SSXI* ?b|» S3IS»3I« HIS8fe 50ID. 

B «S£| cc & SB XI Oil 2*101 AH °l 3H^6H1 SEff ^dia^OI *jB ^ ^DH 

isxmw ^bia^g u^g- 4* & y^AFoieg qpuisfe ^i^spim M^mtr 501a. 



&^l BS8PI ^loH S i§8 :a#?eg°S¥HS| jflWaSEaS 3MSHAH 0|| 9 MS 3501 

100V&IXI 200 Vol XI M £A|(PB#) ^BM Zl ^Bg^OII IB^AH ^£tr &2±3\^&m 

^36fe ^ lW3?12g^Ei2J HWS^S^S g^oHAH ^CHXI^ S^£J §W 

M^oHAH ^CHXjfe §}|<M<go| ^ggfb ^Efl Of^oHAH, 100V2f 200V 2f CfE 

m^a^a^oii lhi§i si^i ^§§xi ^ g^i^sf^ia ^ism^ aoiD. 

sqi^q, oi ^§ sia^ oi^sj sia^ a^^iM =?^Btt= s^oife 401 01 tHei^ ^iwa 

oj^ohg ^5fA|3|^ a^S^ elD. 01 aS^P^OilAJfe 9- 1 tH E) Oil AH S| a^^^OI ^H 3J SiOjXj 5l 
01 g^Q. 

&D\ 5£ =5|S ^^6^1 flSH.. PAM(Pulse Amplitude Modulat ion) HI 01 Oil ?§§ S§ 

^LUSi gH&^IS bH X| oH AH S^gl^g ^>il 6H=r 50! H^SD. 

^, 4^1 ^ L[B ^^1° ^DH€ Em:>l, 0| °i^^l^¥EI ^DH^^ ^^J3^ ±JLH^ HZSPI , B 

^aaAlOII 2^01AH2| ^QH^^SI HD\ ^LHSM^ISI 8^*011 UHXI^j ^LH^i iiffPI, 4^1 

c ?§5Pi 2§^i §y oi s§^if inwa^s geoHAH ^ea^ a^^i ^ssxim =?ui6m f 
ae^i^i sia^^h ^§°i iis4 aiEiei S¥oii^ pjtHEi2i A^n^xpf ®m\\M i^ambO 

Sja^M ^^8fe 3^011^ a^^^^lSI ^^g^X^ B f 25 §211 HI 01 oH ah sia^oii Hfe M 

HioH as^is ^p^sfe g^i^ipi^ mtz 5 oil °]5hai ia§a. 
tsa3 ^Aioii] 

0I6K ^ ^S2| ^AIOIIS SEB^ AFgoHAH tfgffQ. 

»I1£B ^ yJSOII 2|§!- g^li^^l^j mi ^AIOIIM £A|§1- M^I^^AH , (18)^ ^l#a^ 2^A?I XI , 

(19)^ ^a>i4iXK (20)^ §^i2s a^A^ixi, (2DB si^gg a^^xi, (22)b ^tim. 

¥|X|, (23)£ gj^a# (24)fe ^IEI^ ^hHEl (25)^ LPF(^fiH^SEO0|I2, »I12£0II 

CHS6K= ¥M0ll^ ¥11 M01AH S^£|^ ^SI ^^fff D. 

H1 1 £0il ?iO|AH , SSI AH (5)011 £|oH SSsFQOI £01X11= ^l^a^Ed^ XHSR4, R5. R62^ Ol^OIXIfe 
SSSISWI 2J5H g&SH, ^!#a^Ed1, Ed2^ l^^a. 

OI^IOIIAi. 

Ed1 = Ed x (R5+R6) / (R4+R5+R6) 
Ed2 = Ed x R6 / (R4+R5+R6) 
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012, Ed1>Ed20|D. 

5>H2^Ed1B £|«agj 22^^x1(18)2] SSBS, *!#agJEd2fe 0| 2^^|x|2j ggA^ 3*2* ^ 
gQ. 0| 5j#SgJ- 2t^?lxl(18)£ DtOia (15)011 2joH 3#2^Ed2) ^22/Ed10ll »EUH 2^fllCHS 
2, Ol *!W2gJ 2^¥|x|<18)S¥EHh: 3#2£*Ed1, Ed2 § ^Ol 3H2^Edr SAH 

Q. 

^1^2^ 2£^?|X|(18)2J S^^I^S^Edr 2^^1x1(21)21 SSBS SE, Oi 

S&gg 2^?lx|(21)2j ggAOife 0fO|g(15)0il/d 2§3M<14)2| ^£HICHM flff PWM2S 

D\ LPF(25)01I 2J6H S»XiEJ3 0i 1^9b £]fl*!&Ed2' D\ 5^D. Ol *!^?|X|(21)£ Oh 

OIS( 15)011 2]6H SSXH0iEI2, §2M0| 100%SD ^IB 2§^l ¥5H1 CEH CHI S§B^O| , SE Si^l ¥ 

6^ ah gseoi 100%^ um^ §§Afoi a* at 2^@d. 

2^^1x1(21)011 9\m ^IW2^Ed1'. Ed2' §2| 0\±. SlUfe ^2^Ed'SAH 2^dl 

12^1(7)^ 5^92, 21^ 2 £, v Eo2f 2| Sxf^OI ^PoHXj 2 gJHI Oi d sVe^ i§9Q. 

»M2£0|| SEAIff ^EJiCilOllAHbr 01 2 2^101 2 <2Vebr AH (5) Oil 2joH 2|^3&Ed« S&oHAi 8 

OlXlb: 1^H°I s|#a&Ed'« }|^2^Eo2i dim 64= 5011 2joH ^2 SIHXiet, 01 XI1 1 ^AlOHOUHbr 
*i#2^Edg ^OlXlb 2^H2] *ifl2^Ed1. Ed22h LPF(25)01IAH 2CHX|^ *i?l£!&Ed2' g£l 

01^ »«S ^'f^^Ed'S 6{I1 o|5^ 3>i^2^Eo€ b|J26fe 5 Oil 2| 5H 22 £[CK 

, §fUI(2)0ilAH m^Si^ g^HF2| §#?HHj2J §#2^Esb: XHSR1, R2, R3^^ Ol^OiXfe 

e^S^OII 2J6H ^g}93, 22JEs1, Es22l- § £ E! Q . OPIOJIAi, 

Es1 = Es x (R2+R3) / (R1+R2+R3) 

Es2 = Ed x R3 / (R1+R2+R3) 

0|2. Es1>Es20|Cf. 

2£*Es1B eJI2<S 2#J^¥I Xi(20)2j g§B^, 22JEs2b: Ol ^J|2s 2£f A¥| Xl (20)2j *£jAS Z| 
^ S2§L}. Ol ^D\£}^ 2£^?lx|(20)£ DfOIS( 15)011 2J6H ^#2 21 2^^^1x1(18)^ 0^3>fX|S 

AH (5) Oil 2] 6H £]W2^Ed2| ^2^Ed10j| H> BH AH 2^HIOi£|2, Ol 

2^^l x| (20) Oil AH #^£lfe 2£JEs1 £E£r Es2^ S^HF 2 S>Es ' SAH ^2J[(8)S g^Q. 

£<iP!(8)01l/Hbr 2H:M^23lV1 , :>I- ^01X|2, 0I5S AlgoHAH HI12£01I £A|g ^£H0li£[ D^^XIS 

oi#a aoi ohah oi mi ^aioiioii siouhs semsi sm g^nfag s#s&Es£i mmm ^mMd\& 

AH A¥IS^XK6)S 2H6fi £1^01, 01 51 Oil 2]oH Jl^MOIH S|[ HiEPI- §4 V 2| 
gJ^B#2^^ ft ^ 2iH 5E 3|^2^Eo2|- ^^2^Ed'2J ^xl^Oil U} El AH ^¥1S^XK6)2J §#§§ 
^5fA|51^ SOIH^ ¥6f2] ^gOII ^^IStOI 2!§€l ^IWS^Ed^f 2CH2Q. dfEIAH, ^l^2^Eo2f XH 
S- R4. R5, R62J Xl&^M 5j^af>ll i§5fb 5011 2JoH, EdS ^61b 2^^^^ ^ ^ oi 

D. 

OI^IOIIAH, QK)|S(15fc ^ gJ^2^ I (23)011 2JoH o'^H2#2^ IsM SiO 2i^2, 01 EJ^mH 

2# Is2| 2^2^01 Ol^o^ m HH^XIHl 3| 2} V (^£|lil)2j ^ AjsVTS MEPi 

^XK19)^ i^&CK Ol MEI J\ 4:XK19)^ Ol VT2J 'L'^I^OII ^^S|^(12)S X-ilOj5^ ( 

A^li>^XK6)M 2H4 h EH^ »CK ME| ^2sVT3f 'L ' OlIAH l H' (o^iaiffl)£ eaShS!. 0| A|gOl|AH 
ME.|^^XKl9)^h A^lii^XK6)g S^^eh^ ahQ. 

EE, DhOm ( 15)011 A1 M^Qfe PWM2^fe ^§A^2g 2^A^|X|(22)M ^1 xl AH 

21tHEi ^?S£j^(16)2^ £^£(TL, Ol 2iWEj ^^^1^(16)^ 01 PWM<M^2] ^EIHIOil df^ S2§^ 2] 
tHH(13)°l EAI6HI A¥|ij^XW S, 2.B. aiOiea. OI^Oll 2J6H, 2JtHE1(13)0llAH^ ^2!AH 

(5) Oil AH g^£J^ ^1^2^Ed21 ^1^2^01 01 g2§^ iSSCH IH^2^2^ ^^£112, 2^31(14)^ 
^^£|Oj PWM^S2| ^ E| HI Oil mm £|2^ s]2A|€ja. 

□SOil, ^^2j OIIS MCH Ol 1111 ^A|0j|2J XKCH^^SOi! CHoHAH JJI2E0II OBJ «a»D. 5E 

^^2J S^Oll^ JHW2^2^^ 100V2I 200V2] 2§^^f 2iD. 

¥2, &mO\ So^i + WWO) QW\mCl5)J\ ^^I^EHS ^§£IH, OlllOti 2JoH 0f0|g(15)^ 2)#2^ 
2^A?l x| (18), §^I2S 2^A?|x|(20)S iSA^, 2^^^1x1(21)^ S§B^2^, ? 

i^l 2^^¥lx|(22)a S§A^ &^Q. 0I501I 2JoH, ^1112^ 2^^?l xl(18)g 

^'W2^Ed2S 2^6^, 2^U|jn^|(7)0ll^ DM2J 5|^2^ Ed 1 

Ed' = EdxR6 / (R4+R5+R6) 

01 g^ea. SE, i]|<M5 2€^A?lx|(20)0ilAHfe g^EF eJI2sEs2^ 2^€ID. 

Oiae EH Oil A) eSl AH (5)011 2| oH §S§5[§ 3HAISH2, QWia(15)t e^AH(5)2J ^^2^Ed2] ^ 
2a K EdlS S#^D(^^101). 01 ^!^2&Ed12| 

Ed = Edl x(R4+R5+R6) / (R5+R6) 

Oil 2J6H, ™^&2}EdJt 0||S 13 160V^D (^H 102). ^'^IQW 2§I2^E 200VdfH eBO, 

3H2£J 2^A?|x|(18)g §§A*2f ^EH DCHSffCK^gl 103) . OI301I 2J6H, ^J#2^ Ed 1 ^ 

Ed2S £|2, e2!Ai(5)01l ^CHXI^ 2|SS&Edt 
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Ed = Ed2 x{1+(R5+R4) / R6} 
S SQ. 

SE. 2^^^lJl(20)g 3§A^2g £B #EH ZICH£ ^Q(^iJ104). IfBUH, 0| [IH2| g^Hf 

^}|£!1> Es'fer 

Es' = Es xR3/(R1+R2+R3) 

, *ifia£t Ed^V OIIB MS 160V^D WSBt^SIKE), EJ^Ulfl 100V2.HI BEoHAj 3 

W2°J 2^¥UI(18)S SgB*^ S^^D(^U110). CQdUH, SS/H(5)2| 5|»£!8JEcfc 

Ed = Ed1 x{HR4/(R5+R6)} 

a, §)I6J5 at.^^xi(2om §§B^°g a»eD(^aiii). ideiai. oi 021 gem- suit's es' 



Es' = Es x (R2+R3)/(R1+R2+R3) 

0|2f SOI , ej^IHff SSSiefSI B^iOil df Bf AH ^naSf XI (18) , S at^¥] XI (20)S 

a§- «|0)SFfcr £OJI 2|oH, gJSJinff 2^2^01 200V iJ ffHb S|#S&Ed'U §^Hf SJI£J2Es'« 2f2| 

l^o soj xis^m Ed2> Es2^ am, a^nm a^aeioi ioovsj iih^ siws&echu ^mm 

S3|£iSEs'« 3|2J feg ^2J ^Wag* Ed1 , Es1^ mO. Ol^Oil 2]5H, 2j^m# a§!a&0| 100V2J HH 
21- 200Vii [EH Oil Ai HI slUSgf Ed'2] X\0\m <%MW 4* SlIQ. S^HICH ^SVe2| *!^0| LH^ XI fill- 
gCH fcflyfe SOil £!§!- XilCH2j M2IS0IU Es' ^ 2^H(0i^S VeOilAH ail 

ji^s vf^ ^^£^4 a#m§oi gems sui esi smsfsttens axis ^ 91a. 

SEff . OI ^AlOllOilAH^ ej^IQ^ SS!a&« 100V2 |. 2 00V2j 2^HS 6HQ SAXI&h ^^^o^ oj^mfl 
aSia&S V1, V2, Vn21 n^f?^ 6H1 SEff ^WS^Ed', Es'£ Dft^HI^ n^HS oH AH Ei^nm 
2^3^01 VI, V2, Vng2j 01^ 312J AIM 0| £]§ Sift Oil 0| gJ^H 2^2^011 

□ SSfe 3Wa£ h Ed', Es'^ 5^ 2|oH Df£.OU|2J m.2\D\ ™0\EC\, 

^^'102 0]| AH S^Hf? asa8K>l 200V £[11 BBS S^Ojfe £ «(21)8 S§B^ 

&S &EH 301^ eha(^ii105). 01 [EH, CH^f Eo=Ed'^ EH, Wt&M 5,^3^ Ed£r 

Ed = Eox{1+(R5+R4/R6} 

HCh OI §?, 01IS #S Ed-300V0|Cf . 

SE, Oi [EH ?S&!S 2^^^lx!(22)hr §§A^25 ^Ejj ZlC|j^ £JH(^ii105), DfOI ^ ( 15) Oil AH ^ 

^£l^ PWM<Ms^^ OI ?§A!2 2^A^|X|(22)S ^X^Aj ojtHEH ^eU^(16)°^ S^D. 

0|^£| S^OII HJ6H, S^^tf^lOil HJoH 2^S@ ^'^2^Ed^^ SitHEK 13)011 HJoH 12^^ ^^&SI2 t 01 
^0]| °J6H 3^^1(14)^^ ^^SC}(^:ii106). 0f0l§(l5)b HI10£0|| EAIff ^EHOjl^ DfS^fJIS 
^ CHI IFB 2<y0il 2JoHAi PWM^J^M ^^oHAH i^O, 0151011 HJoH ^^mj^(16)^ ^x=j 

AH oi|-H EH ( 13)01 ?§£|H 01 2JhH El (13)^1 ^^lU^AfM 01 PWM£Js3 ^ElblOll TtB m^m^ 
S, S^oHAH 2§P|(14)2J HIOjM 

5E^, ^^5|o^ jnWSHS^OI 4>^|£| V1, V2, Vne°J Oi!=^ 3\U Vj(i=1, 2, n)£] 3^, Oi 

ej^m^ sssef vjoii cueefe ^iws^Ed'sf pi^s^eoM hi^oHai oi gj^m^ 

2^2^VjM SSBfOl ^0] A|{=r ^WS^EdS &'°J^ ^§^(0||M MS , 300V)^^ ^§0, o] 

^aaswi 2^ch ah oi 5|#s^EdM a^m^ sas&si am a#aaEsoi»s ^^s, qib»»u a 

II^H] tE^Si ^^AI^JD. ^X-ilga alHI SPI ¥|5H, 200V^ S^Offe 

Ed=300V^ ^§6^1 oH AH Xi\0\m . M& , Ed=300V^ #^61 2^^1(14)^ ^Ste alS^S 

^ 20| 52 0ID1, 300V0|^o^ $^oH£ ^ ^SSIIfe ^33X1 ^^D. 

Qf0|g(15)fe S^a^ aS^I(23)0ll ^I6H gJ^JUff*^ IsM S#aH2(^ii 107), 0| £J^m#f2f| Is 
^6^^ 5HAH(^U108) ^I^^Q(^D109). 

5E, 102011 £joH s^in^ a^aEfoi ioovam spoils 2^ s§ a^^^ixi(2DB §§b 

a^eh nc||^ &CK^i«tt2) COBfAH , 4^l2f 0f&^fJ|S CH^ Eo=Ed'^ £|J2, ^i^a^Ed^ 
Ed = Eox{HR4/(R5+R6)} 

92, 0I 3^ OilS §3 Ed=150V0lD. 0l£f ^0[. Pl^a^Eog g§6^AH S@! AH (5) Oil A1 2] 

aeiEda Qmam a^ia^oi 2oovei s^^^ s^^^^ ^ sad. 

01 OH, 2! WEI (13) 21 m&mO\ 100%OI2.^2j 3^0J!I= (^BI116). ^11105. 1062} DJS^JXIS oHAI 
aS^I(14)M =?SA|3|32(>tH112 t 113), EE. 107, 108^ OtS^HIS 5HA1 ^flS^»(6)2| 8, 2H 
e^tM ^SA|^A|(^ii114, 115) gag 3Ql^ ^I^^D(^ij118). 
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ZLEHU a«S2fOI 100V01IAH §^ ggJ OH OAS MS 2§^l ¥§Pf 3HX4 2! WEi ( 13) Oil Ai2| 

^§>'4:X|2J S2M0I 100%^ 3¥0flfe(:*:gMl6). 2^^X|(2im §§A^2§ SE ^ 

§,MS S»>^X|(22)3 2§B^S^ 2£^Q(^U117). 

015101I 2J6H, ^£S§Oii CDEIAH OK)IS( 15)^61 2| ±9\^±X\ ^2s(PWM2s)3^ LPF(25)0j| 

2\m sw^ais ^f?2^Ed2'3f 22^^x1(21)011 ah ^ws^ecj'^ai i^gn, 01 

^#2^Ed'0ilAH §£9 2e*XHlOJ£]SVe3F 2^H|B3|(7)^ 329 Q. 0151011 CD 24- AH f e@! AH (5)011 AH2J 
5i= 2£tEd3l Oil 3 m& 150V0|^HJ S2J21 2°Jog ^¥I^^XK6)21 S, 2° HIOIIH OI¥CH 

51 CI . SE, 0151^ SAIOH ?iAJt 2^^1x1(22)31 §§B^2g 2^@ 51011 2j6H, 2!tHEi(13)« IS 
M100%S ?§6f)| flfi S&Ei3l- 01 ?§AJS SS^^I J|(22)g 3HXHAH tH EH :?§slS(16)o£ 52 

so. 

OP I Oil AH , oj^IHW 2S2&0I 100V 21 S^Oil &CHAH21 01 ^JA|0I|2J £PI §S}« S3I£SPI2| 

23 3?1 01IS MCH X1I3S01I 2|6H CH^ & All 5^1 gg^D. SE§h HI3£i= ^BtH AH (29) 3^ ¥3^CH 

£A|£j01 3 0(21011^ XlUSa giiSfQ. 

§iJ £S0|| &10UH, g3|i§PI0ilfe ^2£!1AH(29)3^ D^SiCM 2iH, OfOIS(15)^ 01 ^££1 AH (29) Oil 
2J5UH *JLH B£S SM6HK0I 2^£ib B£M 0I6K 311^^01 21 IQ SbQ) , 0I51M AfgXKHI 2joH 

siastfe ^g(^§^B)nf dunsm, xu^'^oi yoi- ^s^^oii sasui s>s s^oii^ o\m 

2| xfOII m&M ^ El HIM ^012 21 WEi( 13) Oil A) 2| ^?l§^tt2| ISfi fed 2^3|(14)2J 

sis^i feois^ eci. 

0| &H. ^2!AH(5)2j ^W2^Ed ^ 2JtH61(13)2j 3ff2g!2&g 150V^ I>§£|01 2!diE| ( 13)2| ^ 

^S^XPI- 55i§^5^ S»XI2h 3||^&0| ^S^BOII £E»5f» SI'S S^Oil Df0|g(15)fe AH AH SI 
PWM^lS ^ElblS £^A|3|I2 2]tHEl(13)2J §211 331I Sfe 5 Oil 2joH 2^3|(14)2| S12^M 
AI3IH, S^Oilfe ojtH&(13)^ §2^01 100% Oil SifrSMI HQ. 

OPIAH, 0K)ia(15)2| PWM2S2J ^E|d|2f 21HlEUl3)2j §2§°l 4 h 0j^oj :?3£]hr ^JSOil [If 

21 Aj dRill^S. 2!bHE|(13)2| ^2M0| 100%21 3^ Oil 2iCHAH2| PWM2S2] ^EIUI r D 

fullj £ HSaa. 

HI 01^21 PWM2s>2| SEIdPI- ^Eldl r D fullj 2! II CHSXI^ 0>0|§j(15) Xf20| Ofe 3S0ICK 

aiBiAi, eitHEi(i3)3 isii Dtoia(i5)fe ei^itt ^\ aia. 

OIIS I^, 0fO|g(15)£| PWM^J^3 J^EIUPf 2! WEI (13)21 »S»j» §^6^1 £1^ sl^^^OII SioH HI 
CH6U 3^. 4,U| PWM2S2J ^E)HP> 100%^ SCHS ^ll^^BOl ^S^SOil £^6H aill 

DF0|^(15)fe 4>P| AiJ 117011 AH bhSI ^01 ?§^5 2^^¥|xl(22)S §§B^ 2&5HAH ^ 

§2^E1S oi tn EH ^^SI^(16)o^ g^6E^ 5fe 51 Oil °J 5H 21 til El ( 13)21 ^¥l§^#2| §Sif 
100%^ ^AloHl, 0 1 51 3]- S Al CHI 2^^¥lX|(21)M §§A^2§ 2^5HAH PWM2sM LPF(25)01I 

2joH mmmn oHAH ^CHXI^ 2^Ed2'S S&Ed'^AH 2E[Ulin^!(7)S 3 El 12, 0! 

PWM2S2] ^EIOIS 5f^| Sid S^EdPf J|^2^EH£D 5[0HI£^ 5H Z>D. 

oi >i oil s\m, ±mm±x\(Q)9\ m&mo\ eE0Ai(5)2i 2fi2^Ed^ isov^ ffH2i m&m^o ^X\H f Ol 

2 Oil 2|oH ^@IAH(5)2J x\n&&EcM 150VOIIAH x£X\ SOfSfCM aS3|(14)2| S|2 4^^l #JfoH Z>Q. Z2E| 
3, 0151^ = A| CHI ^BOI CH^ feO^ ^I^^SOI ^S^BOII £^ h 5MI §D. 

OI4f3U ^01, gJ^JH^ 2H2^0| 100V 21 S^OIfe ^ r^¥UIM S^Sfe 51011 2|oH ^^S^XK6)Hf 
2itHE|(13)2| ^§HI0i2SS OfOIS ( 15) Oil AH B^5§5 51 01 3^6MI 322, 2! tH EH (13)2! 

^^IS'^XfHJ SSgOl 100% 2.1 S^Oilfe 01 2JH|Ei(13)2| 2D2^o^AH2J 5|^2^EdM ^^A|3|^ S 
§2^ Ed2'(PWM>i!s)M S^5^. 100%Q|^21 S^Oife 2ltHEH(13)M ^S6fe XII Oi 2 ^(PWM2S)M ^ 
^A|€JD. nam, OIS 2t2t2| S^Oll QIoHAH 21tHEI( 13)2| ^§U^(16)0il gj^ofe 2S^AH 
S2g100%S 21 tHEK 13)2| r^^lij^XlS =PS»3| ¥lel ^§2J fflSSaoiU DWIB(15)2| B°Jfi§S 
¥E12j 21tHE1 ^§^s(PWM2s)M 2^5HAH X\ (22) )B ^HIBfe 51011 

2|oHAH, 0f0l^(15)^AH HIJU^I XH^I^OIH g^2i OFOI^S AF§oH£ 4PI2J XIIOI^^ ^^§MI SI 04 XH 

^, S2M0I 100%^ B S^Oil^ e@l/d(5)0il 2|oH SOIXI^ EdS XllOISf^ 51011 2|oHAH 2§ 

31(14)21 si2^ HiopF aaea. 

CQBI AH , 21 tHEi( 13)21 ±9\^±X\2\ B, 2M5J S2s0| 100%OI2f^ (THOll^ ^#2^ED1'M ^§ef 3| 
^2^Eo2f HI 126^ AH 150V§£2| H|JH^ S212] ^§el ^011, 2IH1E1(13)2| ^^IS^ 

im &'2|2| §Si^ B, 2^A|^| 2^^1(14)21 S|2^M HI0|5^ 5101°^, 21 hH El (13) 
2^31(14)011 AH 2J ^^01 H^SQi 3 Hi g^AI^ ^ 2iD. 

fiEff. 2JH1E1(13)2J >.¥IS^Xf2j S2^0I 100%^ HHOlfe 3| « S &Ed 1' CH Oil go|o| gg2^Ed2 , S 
2^6^01 2^HII23|(7)^ ge6[2 3|^2^Eo2f H|J36f0j 2§3|(14)2J sIS^OII CQ5I S^2 

&Ed2'» ^^APIH, OjSI aO| 6HAH 21 Hi El ( 13)011 2JoH ^Jt\0\ ^^£|X| ^^2^^EdM CH^(A 

/JO HlOimfe 51011 2]oH 2^31(14)21 sJ2^S HXH^ HIOim£^ 21^, 2! tH EH ( 13) Oil AH 2] ^ 

Hl^^M XH^S ^ 2JCI. 

Oiae SJ2XHCH01I 21 «. 2lbHEl(13)0llAl2l &MXMS , HS|#SaO||A12| 2S3|(14)2J 21bHE1 : ? 

sou 21 e st^^i «t«tt ^ 9io\ I2sM^3^ ^23311 ^jq. 

X1I4£^ S2|2J 2§3| tt}|2| ^ ^A|0j|2| §2||2j g3|5sf3|2J 2§3| 112 4^21 S^2j ^3j|g 

blUoHAH £A|el £^o^Al, ^^H2^2^12^0[ 100V^ 10121 ^31 ^^Sfe ^ ^A|01|2| 

UEILH 22 , 21WE121 5] W 2 2^01 ^§6h>ll ^X[£l^ ^EH21 g3|^^3| £fe gj^in^2 
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oj0| 200V iJ [EHHJ g£t8 4IM6fe B ^A|01|2J ^ UEHO »Q. 

££0|| 2*101 AH , ojbHEi^J 5»WS!3!£!2*8 01IM 8^ 300V ^ SIS SMI ^X|8I2, °itHEH^I ^ffl^l 

xiioioii £ioH a§^i°i £js^f iiioisfb ^D\^§\y\(o\m , sxisj ^i^Jiao ea)o»Ai 

&£8fe 51B oi tHEH^J i£Hi°J e^MOl #68fe 2011 2|» 20ID. 

0151011 (MAi, 2^51^01 100V0IH ^ v 0| °JtHEi£J i£lH2j SSSOI 100%0|Gi^ OH Oil 

^ ojtHBiHJ ^i^^SIS^S 150V^ gj§8HHI oWM oj bH EH Oil £101 AH £ESi°| XllOiofe 2 Oil 2] 

oH AH §134 HI 01 3 *JgIoHQ, 01 e^MOl 100%^ 32 2JtHEH°J AHl CH 51 

Oil 2|oHAi 2§^l°l SJ2^ MO\m UmBlbz ^M0\\(0\m, gJ§!100V2| ^A|01l)0i|AH^ 2§3|°j Si^^n 
Oil CH6HAH 3 m.mO\ I|£!A£F &0| £§fmO| g^HJ £J\^s\J\2\ SsBSD DH^ fc£ 5J^ BP. 

01 3> I CHI AH , S§^|2J sl£40t ^8 S^n,g 2J^100V2| ^AIOIIOIIAH °]tHEi2i i£ffl2| §£go| 100%0IG1 

01 gw, cc 2j£^|oj gg^oi. §^n 2 g °j^100V°J ^AlOllOilAH 2itHE|2j ^Tt\°\ S*lgO| 100%°! 

gc«o^ OUI0UH2J SS^SfOII CM S^n 1( n 2 °i 3^1 Oil AH ^ °!WEH^ *iWSg!*!&OI 150V 

Oil? 5IH^§i flfflSJ 2§^l^ AS 4> 2JCH2J sl£^S 4000(rpm)£^ SID. £ , 

Oi 1 ^ 51011 2iOUH£ 21tHEi2| ^^SUS^O! 300V 0|H ojttiEHSI ^^IS^Xh°J g^MOl 100%^ QH 2§ 
J\9\ 9000(rpm)£^ o|]l 2iCf. 

^X|°j SX^sPIOilAlfer g^n,. n 2 M £^8fe &X]\ §^0UH ojttfEi2j ^WS^S^M 300V^ 8H2 £! 
tH02| §2§SJ XllOiOil °J6H XHI OH 01 Ml CHoH , £J^100V°J 

^AiOllOilAH^ gs*n,0|l SiCHAH^ 2itHEH°i S!3aS£!&8 300V 21 1/221 150V^ oH AH 2Jhf1EH2J ^¥184: 
X\2\ iSfSJ X|| Oj Oil £JoH alS^ flIOPI- ^iSD. m&M. OI oidiEH2j *1W2^2^01 \st 

2 gj ^ 100V°I ^A|0i|2| sMOl feOfSiQ. 

g<*n 2 0||AH{=r gJS|100V2| ^AlOIIOil &IOUHfer 2]tHE]2| ^mS±JJtSi §211 100%^ oH AH tH Ei 0j| 

ah ^mj\ ^^gxi ^n(oitHa^^ ^m^fHmxi oi oi^^oj ^^^^ojo nioim^ 51 oil 21 

oH 3^^121 S|24^ MO\D\ Mm&O. 01 EH^OI!, §18 >i°J ^§5^1 ^^A^AH UBtH dV2f 

^01 ^H°j 2J tff EH Oil SiOiAH ^^^f- MQI^ ^X|°i ^I^SfJISQ fe^ 515 S Oi ^! 

D. 

SES. S^^i^J slS^^f CH^T 9000(rpm)o^ £12. SJ^ 100V2J ^Al 0j| Oil SiOiAH^ ejtHEiHJ SSsOl 
100%O|H 3W2H2^0I 300V^ £|CH, gXISj ^lis^lOUHHj eit^EiS] g^MOl 100%^ 

CQi2f ^^el ^EH^ £|H£ A, B{=r ^xle^D. 

an soil £Aie hh^aioiioiiai^ ee 014^ ^^oii sjoH 2^2^i£i mo\m ^m^n m&m 

e^l<M^Es'0il LHoHAH^ 7HSR1. R2. R35J XHs^M, S^Ed'OII CHSHAH^ US" R4, R5. R62J H» 

g^S 2|2j 5j§6MI ^§5^ 51 Oil HJoHAH, gj^JD^ 2^2^01 lOOVOl 3^0j|£ EE 2000V oi g^0il£ 
2|2|0il ^^2] ^^S^Ed^l- ^OiXIH EE ZQ^HPh H^M^J 2#2t.U|^ 9Q. 

0| (EH, ^J^S^ SM^I(23)HJ Sti^2^8 DhOIS(15)^ ^3311. 015101 ^§2] ^ 0|Aho S £j 

S^^S 3HAIAI2JD. EQ^AH, g^S^^l B 9^011^ 039 IQ^SOI ^OiSiCK 

¥6f5!^ ^^3|(9)^AH AH^M M§6f3 321 ^^011 ^ h ^8fe 2^ Oil °JoH S^^^Vi* ^ 
^Xf 6fe 3^, 01^^ S^OII Pi oH AH £ XHI CH « ¥|oH g^e! Sl^M ^^A|^ mB-Dt =?X\m°g. 
b ^ XHs^S 3>ii ^§6fhr 5101 ifiSfQ. 01 3^. ^6fS#^f 31 XI 2 0| XHS^^ Ol^OfXlfe ¥ 
S^l(9)0il 2|oH ^H|9^ 2^01 31X1 SCHS ^BHBMI E!Q. 

CC^AH, 01 ±Mm XH^m^l 9\ oHAH^ 3 XiE^M ^1^1 6H2 £e[ X^¥8^ SWAI^J OI^S^S^ 

Oil CHoHAi ieiSef S^s ^SA|3|X| ¥|oH, BJ^SW S#^l(23)°l SM^^^OI ^§2J 

^SD 5|B S^Oilfer ^¥lij^XK6)°l ?§i SXIAIEiD. 01^ ^01 oH AH , XHEJ^2^AI°i S^Sel 
S^M 2JEI613 EE^ Hgi^AI°J XH^M ^S&EK EE, XH 2J ^ 2 «A| 011^ A^ISI^XK6)2| ^5i 

§^0| ^g£|X| ^£^ 5fe 510il 2J5H, 0I2£ ±Um XH^Bfe 2 01 3 ^8^1 32 £& £0|^M XH 

aAi^jQ. 

EEoh ) XII1£0|| S^OiAi ^lEI^ ^IbHEi M^(24){= ^E|^ ?jWEH2J 100V/200VOil 2|ff H^S^^ 

S 2itHEi ^^^s£f §1 M^sfSfOj ^l€.^0|| ^^Isf^ 510ID. 

01 ^E|^ ^tHEi M^(24)M Cf^ SJ^2f 9|£h^P^o^ gfe 51011 2J5H, Xi\5^0\\ £Ale! HF2f 

ttOI e@!AH(26)0|U EI^Ei(27), □0I££(28) S 2^il3h ^^^XfOil 2|oH ^QB ^M^H^S^Q^2| 

xisoi o\^o\o\ Qioisds) ^mm ^&m^i\&°\ g§mD\ es§d. 

Xil6£^ Xil5£0|| £A|& tlia ^§^X^ U^M MS§[ S^I^Sf^l2f ^e^XFS Af§8^ 

2itHEi2| ^j#2§!£!^0il ta^Ai S^^IHJ SJS^S HI0)6f£^ ffi HI1£0il £Alff M^ M Al Oil Oil AH2| 2 
g^^^S dlJUS^OI £Al& £2£^Ai, S^Oil 2§^|2| £& S^Oilfe ¥8^BTM 

^gf2 £Ca 2S^I2| #^W^ N xT£f X2| til 5)1 ^Q. 

= g £2 Oil g^CHAH , ^5]|OI>|SJ g^{0)IM 1^ 2OA)0il 2J5H Ei^S^^f fl|^SI2 0i!Oj^(g^| 

£sPI)01l CH &- ilOiEJ^(=Si^ag!S^xoi^sWx^S)OI Hlg[E!Q. XII 5 £ Oil £AI5h Sj^S AlgS^ 
^^l^m^JOilAife «M0I 90%§£0I£^, YdSEI 8^£| S^Oil £J^X1I§^¥K^, E^0\9\ m^0\ $\ 

m ^ ^mv\ ssiao. 015101) QioH, fe^i an ^aioiioiiah^ &^i^ aoi ^soi ^h^sch 

X2| 100%^ £J Oi 2io£^. X^aa 8^21 g^OI gJ^»|&a?|S £IOi Xil5£0il £A|& U^M MS8f 
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e ^D\^m?\o\\ uioH as:>ioii s^sa^oi eh^ 10% ^^q. e. ^ai 2^121 ¥m^B^i 

£ 2§JISJ SOfXIS Si^l^ 5JCH#^S¥l^f 2JtHEi2| *'f? 2H2^Ed01l SjoH Hle!£!Q. 

si^ib 112011 °Joh s^KRgjsaoi *!H2^ouHbr mm\ 2=11 

SMI £JCH ¥¥8K)||/HS US 0!^ sJ2 40l SCHSHI SMI SD. ^8| , 6Jg& S33b AlZfOI 

s. £i use* oil 21 oh 4* si= £is^b yomt gsoi siq. cq^ah, swsnseii § 

s SSfir ^ a|o|| 2iO. mm M3, HI5E0II EA|9 ttt3 ^SOII/Hfe sgOl feg aS^ISI^ 

SJa^S S^AIil 4* EH UOPUHbr SCDft£!2J SEWeQfe ^BIIOIE £°(trade off)2| 

HI5E01I EAI°[ SJ^S A^gate g 2 1 £§^1011 Ate 0[ SiWBSiaaEdte OtIS MS CH§=F 230V01IAH iiCH 
CN^ 280V0IH, E6=230m QJI°I HI^S^IM Y'^j^^ UEfLHH SIP. 0| Y'2°] g^OII 2^J| 

°i m^m war ^ smi sa. oi^oii lush, &m 1111 ^aiououh^ oi siwaaaaEdfc 40121 ai chi ah 

b 300VOIH E 150V01IAH 300VWXI ^BIOID). £|CH 300V0ilAH°J HI^S^IM X'^g UBLHH SID. 0| 
SMI 6te 301) °JoH, 2g:>|H| M§3S?M *CH£MI £J^3 E§l 1118 a^JIS AfgS^Ai £J 

Hl7Eb ^ CHI °l& S2lisp|£| HI 2 6JAI0US EAIB S^E^AH , (30)S Bf^a^!2^ SSJIOI 
3, HI IE Oil CHSSfe ¥^01te §§l ¥11 gOUH i^b ^Sl «Sf&Q. 

§i £3011 2*! 01 AH , £011 EAI& H1 1 6IAI0HB §8 SHaSaa 2^l(30)g 

AH , Hf|2^(1)^¥61°l £Ji*in# aaa&s H^21!2^ SMJI(30)0| 3 

a^a^dsvs'oii dc^ah mom(i5)^i- ej^m^ a^iaejs eseia. mm, 01 ^snioii dc^ah 
^naej- a»^?ifl(i8)om s^i^s 2^^x1(20)01 an ^Aioiia Dhspnie a* hkhsq. 

e&, o\m an, hi 2 ^aioh^ si^sei^i esom hkx^ssi qwisosjbi ^hmoii 

2J6H ^§5U SIXIE>. 6HEa|^01l °1oH ^l^oH£ ^3 D^^HISJ m_H\m 4^ 2ib S^SI- 

P. 

HI8£b g ^gO|| S^l^sf^lSJ HI3 ^AIOIIM £AI°I If ^1 E 5^ AH , (31)B 

(32)fe ^^S^OITl, HI1E01I CHesfe ¥^OIIb if 01 AH g^£lb M^m . 

£3011 SiOIAH, 01 H!3 ^AlOIIOilAHb §^^1(2) Di^Oil ^^2^ §2| ^^2^(32), (OtIM S3, 
150V§£)£ Q^oHAH 0I^£^ ¥E12J ^'^Sfl^^EAS} §^^l(2)^¥Ej2| §#2^Es e^J CH£ 5fU 
g m^^]^ S »>ifl«(31)OII °J6H ^ Si£^ m 5!^^AH, si^aa°i £2*m^M ^Ife6fb 

5!W51§!(32)S -tf^ff S^Oife HI2£01I SiCHAH DhOIS(15)^h ^01 AH (5)^1 ^iWSE^s 160V0I§^ 

[Q5J-AH , OI HI3 ^AlOjfe ^8 2£JS] ^^2^(32)011 ^JoH 2g^!(H)S =P^6fe 30| ^^SMI El 

di^EH(3)^l 2^011 EH^^XI ^1^aS!M g^5h3 3^01 ^CH^£ 

S^Ed^ eiSSfAl^ aa. OI^OII £|oH, EH^^XI e^i 3^2^ ^SOIU S^(EH8f 

2X1, ^2A| , e)01l 2101 5101 ^feo^l EICK SE, ^¥I§^XK6)2J g^E12F 

0| 01 EH AiOl Oil EH ^ S XI ^HJ = PO|£££f dl^PS XI AH g^e} 3^01l£ D^^HI°I 

o\ aoiaa. 

^^2^(32)^1 #^^l^a^E A ^f H2ff a§!(1)^¥E12] gJ^iaW 3^15^1 21 §#6HAH ^CHXIb ^ 

wa^Edsa fe^ s^oii^ jzm^m- a^^^ixious a^oH ah oi ^i#a^(32)oii 9\m ae^i hi 01 

g ^^5H£ ^H, Dial ^^^^011 2I5H sj^21 a^S ^S6fe 5!£ 

EE, gg^0!AK5)O|| EH^aXI ^^J ^l^a^lS QO|££S ^HXHAH S^m3(£A|6fX| SfS) , 01 ^#2 

ojoj e^a^oi 4^1 nate 3#a^oii £^5H s^oiib 01 ^ nan oil ah a^s sso, 01 

§}6te ^IWa^OII £^6H 2AXI ^B S^OIIb ^211011 AH a^S S^5K)j fislb ^^2^^X| £2± 
mn, OIZQU £loH eitf|Ei(13)°l A^IS^XfM 2, £°A|^ 2§^I(14)°J sia^S HI016te 5! Oil 2J5H 
AH, ^g(ffiffl) I^2f!]ll 4^1 ^l^aSlSJ ^^6^1 £101 SBtasrSK?} EfiBO. 

HI9£b e ^ h S01l °ie ^I5I|9|5| HI4 ^AIOIIM EAIff M^£^A1 , HI1£0il OlSate ¥MO||b S 

§^ £3011 S1CH/H . HUE Oil £Ale[ HI1 61 A| Oil a OB §8 0f0IB(15)7f 5|W2& 2^^¥lx|(18), 
S^SS 2^^¥ix|(21) * ^Pg2^ 2^^?1x|(22)°l ^l^£ ^H, EE ojtHEl ^s\^{ 16)£^°J M 
^5§2[ a&blHPI(7)S°l §^5§I ^d|§} gOID. 

□wiad5)fe Hh ^Aioiia otspnis gj^a^a^oii 05>ah mi\tt^ 2^^^x1(20)^ a^a^ & 

SI #s*§^ SAIOII, 0f0IS(15)LH0l!A1 ^^2^Ed^J »as|*a &Ed1§ A/D^^ofj AH P£e!P. EE, 
OI ^2^#2^Ed13 ^01! WE}M 100V^| SJ^B# 2H2^0IU 200V°I gj^in^ 2^2^011 EH gate 
^fl2^Ed'S ?6Q, ^jMoHAI ^OlXlb ^^2^01 0| 5|Wa^Ed'^ 9fe ^E|d|£| PWM2^M 
5H AH ^^§hQ. 0) PWM2sb ^HH^IiE1(25)0j| 2]oH ^^tf£JCH ^^2^Ed'^ 93 01501 a^dlB 

^i(7)s ^sa. 

01 a & ^H^3ICH01l 2| ^Ol HH ^AIOII gOllAH^I ®S^@]AH(5)01|A1£1 ^Wa^EdOII Q>B|A1 
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^^of 2£>A?I X|(18)0|U &&±?\X\{2})1\ =?i^lS &&±9\X\(22)m 2^HI0)6H2 

oh oil 21 e s^2i 3^011 d i oh ah =?soi zjsjaaoi tns^flsi mcHS^m Mmm 401 

□hoia( is)^h eiwy =?§¥(i6)o^ samfe <ms^ah^ ojweh(i3)°i ^h^xkto ^as^xosi 

g2M0| 100%°i S^Oil^r ^§^SJ gigS^Ei^ SE 0| e^MOl 100% DIEloi S^Oilfe 

°Jb1EH(13)S ^Sobte HICH22HPWM£!1>)^ 8[D. 

cc S&bl|II)^|(7)^ Sigh 3#£^Ed'^A1£ «3|2| MS^OI 100%&] S^Oilfer ^'WS^EdM 
A|3!b Sg2^Ed2 1 (PWM6ls)g eta 0 | PWM^jsh S^HH^S! El (25) Oil 2\m ^WsfSOl siSS&Ed'S 
O, 0I50I S^HUH9|(7)^ 

e^SOl 100%DI^°J 3¥0il QK)IB(15)te g£*5|¥f£!^Ed2(£fe: ^IWS^Ed)OilAH ^3°1 XH 
3#a&Ed'» ^oHAH 01 H^I^S^Ed'^ 9b ^ElblHj PWM£IS9 i^oHAH ^^Q. 0| 

PWMdsfer S^HH^IIEi(25)0ll 2J5H SSSSOi £jfl*!&Ed^ 9H, 0I510I &Stti\ZLJ\(7)£. g^@D. 

diEUH , a&S&S A?lxl §2] ^£§|^fe 0151^ Q^^XISl ?I^S 0^01^(15) Oil SMI 8fe 51 

Oil HjoHAi ^51 QB3||2| ^fi^ 8fe S^Oiib ¥§§^i CH^^ ^&ote 5101 }^8MI 

SI 3 EEff ^ >iflfl£2| bH^Hj BII0|0^(bHM)E 30]X|H^, m(W)^OI2^°i 8f&£ SSSH/H 
£01 CH^og @Cf. 

SE&. fl|7£-HI9£0|l £AI» Oil Oil 2iOiAi£ XI1 1 £011 EAI6!: ^AiOjl^ CU2PHIS, Xil2£ 9! XII 3E 
Oil AH i^i M^o[H X1I4£ 3£ X1l6£0ilAH *J§°1 m2\D\ ^OiXI^=r 51 B M^OID. 

&}|2J ^AlOil^ SOI glHlH] ^^oHAH ?§5ib XilOiM ^§0 EE& 2 

gjxjojoj e^§ ga xis^^Oll SJoH *JtS8Fb S^Qilh §£A12J S|#aa:» 2^21151^ 

B ^EAI &&0I 51^ OHia. EDEf/d , £Si £2A|0il 21 7^ 2^01 B3S0II gt£!SO) 

e^^^S^ £J 2 AH g &SAI3IHS ^Xilhr 2*XIEh ^2313 gt*£l(gXHS ) SEfer 2 

gjoj xFB SUt ^¥0ife Ol*j°j $2£> f EH0ii Ifdf s|HS&0| ^ #EH HCH^ei 51£ It 

on a §s g^^oii s^s^oi ^^i^o^ xie@ s^oiife omi^d5)^ euHi^gu xh ^ 2112^^ 
e§i ^sfai:n &ck oi ssoi ^zi^^ ai^AizioiiAHb **^&'aioii esaoi 91 

5E IH^^&g SM6fh ^S^SAH gjo^o^ o^e^^g AFS5HA] ^^A|5|I2 32] 2 

§^ sssfoHA) 2iwa^at°sA] e§mb 2iiie>, season biai& mmm ^ 
xfx-ii£j big^^ ^?y^s ssafe 51 oil t^eoiu ^^szihi m 

fill ^XiPi 

Z12HAH, blgOlU 2^^^(AH^bl2^SO, HSZ>^0il ^aiel S^^0JAH£i ^#2^011 Hj^ ^ 
B.I3AH £|AHI^A1 2^§I 4Jty^7| £1 Oil SW^SiAHOil ^^^! ^8iM Old! ^SAi^lfer 51 Oil ^1 oH AH 

mwasa^Hj £&§i ^ximsp ^ ^ ^^si xns ^Aioiioii choHah ^s&d. 

^|10£B ^ ^SOil °|E!- S7|£ff7|°J A1I5 ^AlOilM ^A|§h M^£SAH f (33) B H^S^S^M %^o[ 
^ §^7|,(34)h §W7|(33)0il ^W6fe iSe^J AH , (35)fe A1 (34) Oil 

^i#a^s oi en 2^^^ £^sfe hichsi!U^(36)b in^si^d)^ 

§^7i(2)M g^S^I ¥\m U^-I^SilOL (37)B §^7|(33)°J S^^^M Em SEb HHS^§#^ 

A'og 2&^eiioiom, x-i(3£0ii aiemb ^^oiife ^m¥^m motM m^<B ^si ^ 

DSOil, 0| X1I5 ^AlOilSJ HI 01 8} a Oil CHoHAi HI11EWI ^ioH «S»CK 

S^SSKDOI B8^(Ag]200) Dh0ia(15)^ S7|^EH£ ^§.95, 0I510II °ioH 0^0|§(15)b ^! 
= &ov 2^^^x1(18) * §7|61S S^^^iX|(20)m §§A^, X|(21)S §§B^ 

^§a]s 2^^¥iXi(22)M S§A^ ibQ. 0151011 2| oH, ^iW^gt x| ( 18)S 

^'#2^Ed2M <MEw§iH, ^7}Ais S^^^I^I(20)S §SHf ^7|AJ^Es2& £ §! &a. (^H201 ) . 

Oi7|0ilAH, m?-j^aiOI(36)B bl#S^^ go] o^, oj^^^^ohoj ^S6P| *(#IS&EcP* 

01 e§0|| XI SOI 2ih #^61 ^#S^Eth(0|iM MS 100V) ^ £101 £!=X|M BS»Q(^a202) . 

Ed>EthO|S m«HaiOI(36)S tiieS4 h Eli o"b1E](13)°l ^¥ &S| SSJHJ OI ^ 

¥as| ^^fe S SI 2J°I°I BAI3lh 51 Oil SjoHAH, gSe£!AH(5)2j 
2^7|(14)S #oHAH »SAiaO(^H203). 

OI (Oi, o]hHEH(13)£| ^¥^S| ^«S4:XK£A|8HI 8m)fer ^HJSJ ^Elbl^ S f 2°£|2, D. DJ|£| 2 

S7|(14)^ ^nis#(n)3 *#(aat)a#(i2)s oi^oiaa. 

O17I0IIAH, B^eS!AH(5)01|AH 2Wb MS#(M)0R, 01 1 SeSi A| (5) Oil e*Sf S6f7F yOt 

^□oii£ Qi^r a§^i ^ h oi saeo. 

Ed(t) = Ed(0) x exp{(-0 o 2 x t)/(R xc)} 
017IOIIA1, Ed(0) : 2^1 5i US °J" 
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Do : ffl2|2| 

t : S^AIZi 

R : Z^Hi 

C : ««e@!Al§if 

012, Ed<Eth£ 3 DDI ^ XI 0| 92§^I 3l^t!D. 

012^ &0| gWe£JA-|(5)2| ^B2§A| 0|Q| ^H|SHQ 2ife eibH9 (13) S! SS3ld4)« AfgSfe 

soil ^joHAH, mm &&xi« Em ah^ ^J\m bkh oiss «^3ja * ^g^oii «a» ?aoi 

D. 

EES, MS Oil ««e@!M(5):n SS30I 2ib 3¥0ll^ &}| S^S Ufife 81D. 

QSOII. m?-IHaiO|(36)S e(SS)A|3IB!(>iiy204). H^aS!(1)0IIM §«:>l(2) ^ e,|0HEH(3)« >i*UH 

swe0iAH(5)oii mw^^oii ca^ as^ §s^a. 

oi mwssis&oii mm sisssoi g^m^ai ns& ai^s opishq. ami ad5)fc ^@!ah(5)°i *\ 

H2^Ed2j &aS&EdlS S*&CK±H101). OI 2|^S^Ed2| 22*2* 

Ed=Ed1 * (R4+R5+R6)/(R5+R6) 

CHI 2J6H, ^i^S^Ed^l- OJIM m& 160VSD ^3(^1102) EJ^HW 2^a£tB 200VEO BBO, 
St OIIM 160VSQ ^23(^11102) gJ^JUfl 100VdfH BBSQ. 

0| 0|^2| &»S HI2£2j 3&a£0||A|2| iSi O^^XIOIQ. 

0|2f aoi, I2f?a^2g/2| &SSOII S»e@!M(5)(HI S6H1 AfSOil »SA|3|fc: 5 Oil 2ISHAH JH 

»S3!£!&2| 2§Si ^Xim^ SOI UfeSMI £!P. 

SE, HI10£0|| »OIM gJ^IUff SSSaoi 01 OH & &?l ^SOII ^6fe^K)il CQ-EJ-Ai 

2SBaiOI(37)M £ S^A|3|^ SOil 2JoH 3^1(33)21 =?gm ^SBE^ 6H AH , 

it?@J AH (34)011 2j oH &R\ §^^1 SEh: HHS^Sfl}! §21 0|!= 6hU2j *!§«S ^ SID. Oil 

m is, ej^in#? ssa&oi ioovbui s^oiib a&iiaioi(37)s sai^/h gf?:?i(33)M oh2 
^§^^1^ 6^, ioovem eee s^oii^ 2^^^101(37)^ shai^ah 1(33)8 am sn^is 

S«^@!M (34)011 2JoH £CH£i ^#122^ HI 01 2?!s|^(35) Oil 2|6H ^MBUW ^SFSH, a^dlHI 

^K7)oiu ££^1(8). ¥man s#}i(9), awainuido). BS^idO. ?§as(i2), owiads). 21 

tHEH^Pe^l^(16) , ^91X1(18). (20), (21), (22), MBJ^XK 19) , EJ^2^ 3*31(23) S3 

£PI XII 01 S ^Ssfe S0|| 2J5HAH, XII 01 a S! Oil EJ^S&2SM ^Xil » ^ 

ei2ieil^5IIOI^(l ine regulation)^ »&AIH 4* 2tQ. ODfBIAI, S*ftiaiOI(37)S ^Jf6f*=r S0|| 2|6H 
SOIS^I XIICHSS2I oi^on o|^ 6fxj o>^ &ga fago^o gfe S0| ^8MI 

Uha ^01, S§;| e OtIM ^2121^01 -10°C. -15 0 C2^ ^Ol &EH §2| 

th^¥SPr ^ ^ZjOllAi^ th^^^M 3^1 6PI ¥|oH 4^1^ PAMXIICH Oil 2|5H ^PS§ 2§^IM 

^^XIICHoHM mS-m feB SIS^C^AIOIIOIIAI^ ^§ ^IH 1IS^2J 9000rpm)^ 2^ -sas ^ 
£!Sia. 4^1 & PAMHIOIOil 2|oH gf^^l ?§§ 2§^|2J SJS^ ^f^XilOl^ X||13£(MI £A|ff dr2f SOI 

y&¥st°i o\± &mo\\ wmm mo\m m ^ aa. 

oisoii choHai, a^^ioii si e y^^^^ flH3SE0ii eais ^oi pwmxiioioii g e 2^^121 ? 

^OilA-i^ ^21^1^01 ttH ¥^5HAH ^fith SI XI §^S| ^^fe L ^ SiP. SE , dig 

goj o^^| g A^g^ s^oiife ^2i^iboi ^§ hh oiiee mo-^ m^^v[x\ m^^^m ^ axi°i, ^21 

^IBOI m ^2J ¥6^f ^ZjOj S^Oife yg^^^OI Hr£6^01 ^S2j ^^6f7il 

£101 ^^2| £i6f£§0| biys^| a«6PI OISOII. aH^j^g ^AlSa §A|0|| ^BlS^g §CHAI?1 
UISD. 01 6^011 /Hfc y»A|OH CHoH A| as«l|&. a»A|0||£ §£2| XrOI^ SlXlBf Q^^FXI SSfOI U 

SE, 01 tn eh pwMI-||CH2f PAMX11 01 2J g§S ^ sj^^^^^ sfe SOII 2JoHA|, X|¥6rA|2| 

E^m^ S^Hf ^¥6rA|2| §21 IT ^ 2iQ. ^, ^2J^|g0| ^B XH¥6UI0il^ PWMXIIOIOII 

21 » ^eS^OI ^12 ^IS^^F ^01 SHSSOI ^EH^ &^^l 7§§ S^^lg ^Ul 

2^01 §21 S ^ 2ta. ^21^1^01 DDH^ PAMXilOl^ a*6HA1 ?§SSfI 5fe SOil 

2J6H, a^^l ^2Sj2^^ SSAI3II2 iQet y^^0IIA|2j g^OI ^6ID, 

feO| tfAIOIIOII 2| X||0|^^2J 2& S S^Erim BI14E-HI17E0II 2J 5H aaSO- 

X1I14£^ ^EIM ^WQ^Ai e^£!^2| jn#2^l eJ^mgOID. fl|14£«| &CHA1 HI14a£2J Ul 

J36^ fll14b£2| HH8 £i^2^2J §^mO|| ^§A|^ a^§I «SOI CH^T 

ioo%om, ^saoife 7o%oibfoicf. 

X||14c£^ OhWS3»^2| «i;H<y2SA|, 0\H X1I5£2| ^Ol ^M90%§£0|D. 

X||15£fe PWM/PAM 2^2?2j £| oh Q(3)2| 2^ ^ 2!bi£iS^(e@lM (5) —6! WE|(13)2| till £A|«[ 
£^0|CI. X||15a£fe dim^i XisJS^OlII X|¥6 r 2i S^^AH , S^22| ai^E1S#0ID. ONB 
Xh2J SAIZfS UEIUill, ^ffl^^l^ °HE|^ ?jbHEH SiH^^IOia. 

X1M5b£^ S^S2| oi^^^^oiCf. S#tf(«^) ^7|affe SS e!tH9(HI £.^Sfb U2# 
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BBISmfcr 3OI0IQ. iffl^lEHr 58 °JtHD°j £ffl3O|0i:Z2. r8 Sfflg^SI dlM(ripple) 

oid. *iii5c£fe u\nm naa^om n¥m°i 3^oi;n ssm^si bi^eisusi uh2^ai £>ui 

HI15a£a DtS^XISI HHIOID. HI15d£fc 21 bH D £! WslAH , *8l SS^2| Bb1Eigf|0|D1 ^£ 

mi6£S ¥3tasoii cuaiAH pwMxnoioii 2jon s^s isov^ a 36^1 hi we 382] ei™d£i^°i ma 

OID . HI16a£fe 3¥8f2J UEHHIQ SlU, Ol X||16a£°l b¥2l AIZI^H] ^LH£S HI16b£OII £ 

Aiea. mi6c£^ :2¥8^2] s^a eais £^ah, oi hh6cesi d¥^i aiz^si ^cu^m xmedsoii 

EAieCf. Ol HI16E0IIAI g*fB Uf2f SOI, S|#aaOI S^(150V)6^ ^tHE^ ^§^#2] ^Ei^ 

ssisni. ¥6^ a? i oil dej- nii teopf ^s^q. 

Xil17£8 SIWS90II CHel E|°«E1*!fl°1 mgg £A|*1 £So^AH HI17a££f tiling HSIS 4*013 H§ 

aad5ov)£i pwms^m UDUfe 2oid. oi xiiizaEsi b¥^i Ai2f^2i mo\^m mm^m £A|»Ch 

fl|17c£^ IQ¥ohS| b|J22| mjS^OIH £jg^£(150~300V)2! PAMHIOIS^S £AI& 5 OID. 

0! 3g|17c£°l d¥^J A|2f^2| ^Oi£M WdEOII £AlffP. fll17cE3 fl|17d£2| HISS HlJflStS!. 
PAMXflCHg^OUHfe ON^EPf ^Oi^D. PAMHI 0] g 3 Oil M fe ¥¥6fEf£ ^Al^Pi tfH^Ojl 

g ig°J 2§^l ^SSXI* ^Hlsfe SJI^sfJISJ ^AlOilSf £f[6HAH e^XKe^XI OI2i°J S 

^jhaioii b^¥spi e s¥S £»&d)oii &ouH3 m^rnn ^dis^oi ™s y^sasj 6ie 
§y ^oh°i ^xmt: soil sish, 2^121 aoHs#&^oi &ot& a^srsasi 

gene &xmn ±u\zmm m\\ en= 51 oi^s :>^6Mi spi ?ie aeAhoieg 

^Uiafe S3|^sPI2| 161AI0II* AI18E, Xli19SE 9£ »|2O£0|| £AleiD. «|18£B ^ 61 Al Oil 21 61 UP I 
oj £AIS ESOID. Xil18£0il 2.101 AH , (101)8 I^UPILHOil DEf(3B) ^¥^£3 ^ 

LH^in^^l^AH, ^^ei ^B^(124)0il £JoH ^LH7|0j| 2i0iAH2] 5fB¥M(102)2f ^B¥ 

^(103)0||AH HH^¥M(104)0|I a 2! ¥^^ ^E|£|Oi =?££10\ 910 . EE, (126)8 yOH^^OI! 

2iCHAi ^^^SAIOII^ ^LH^BEPI(101)°J ^W^2^ 312, y^SAIOIlfe: ^Uj^JH 

»5|(101)2| 6f^^^^ 9IXI0II D^ff 6ILHS^ailS^I0IQ. 0|M ^m^PIOH SiOj AH <>2£ U 

DtH (120)8 OlaPHSI ^SH!(123)M &§5I£^ Df^S (121) §y §^(122)fe S SS1 120) W 

d|2| S^&OID. EE, (105)tr A1ie^2A|01l ^§^§1 ^^6fe Hl^g A^M^Xl^AH, ^LH^IH^ 

51(101)011 ^ichah^i ^B¥^do3)2f uH^¥^(104)5^ ^^^^ asi^ seaoi a^bH^(io6) 

Oil 2I5H 111 a e >i^SSxl(105)2J §_^°| S^^Oil HI^S A^M^Xi(105)H1 D8^2| 

S^UH^( 107)^ JiMM m*\&^ mZ\B 6iUiaJn*5|(101)°l 8t9^ 8f&¥S(102)0|| S^SOi 

SID. 

ee, (109)^ mnm mih^, (110)8 as a^ni, (hub aani, (112)^ &s 

UHS^ §S3i, (113)8 ^Ei, (114)fe HH^^OI^J, (115)^ ¥m=?, (116)8 *»&2SAI , ^Ui^^l 
^'Uj 31(109) Oil £JoH »6fH(191), (192), (193)21- ^0| ^ffSSIDll ( 1 10) , S^^¥ 

sanadn) s ^suh^^ sa3a(n2)oiiAi ^a(n3)s sohah s°i£in, db ^¥^ Mixm in 

«?I(101)OII °|oH yDH^ ^ ^LHS1(109)S SoH ^m=?( 1 15)011 ah ^m^o . 

(117)8 DB ?¥^j ^LH^mt.K^|(101)2J ^^^¥^(102) ^ (103)011 CHff OIA^OIBAL (118)8 D 
B ^LH^H1&5|(101)2| c(HB¥^(104)0il 0l^g>0|3 AISAi , ^^2 0|U HI^SiAIOil m 

HI19£^ HI18EE01I £!0UH2] XHJsS ^S«SW( 105)21 I^AIOjlM EAIS ££°^AH, XH19a£0il^ XII ^ 
e^A|2| XH^e A^a&x|(105)2j g^^EHS £A|S[ £B, X1l19b£^ ^ ^ B^@2A|SJ Xil^g 
^S»SM(105)S| 4 h EHM £A|ff £SOID. OIS £3 Oil 2iCH AH , (130)8 ^H^XII , ( 131 )8 ^^Al 
( 1 32 ) ^MX1L (133)8 ^^X1l(132)°| ^^¥, (134), (135)fe S^^, (136)8 ^^Xll(132)g ^ 
SA|3|fe 2^eE)0|H, EE ^ S^S(138), (139)^ aOHW&8(HH&&S). If^fi(l40)8 Xll^g^AI 
aDHS&Sg UDttiD. 

ZldlH, Xil^gSAIOilb Xil19a£2f ^Ol ^^fll(132)fe 2 XFSD ( 136) (HI ^ oH &EH^ £ICH 2^ 

D. 0| ffH, g^^l^ 3^ ^Lf|^^^I2^5|(126) ^ ^m^H2PI(101)^ ^S^BOIIAH HH ^ Off ¥ 
^(103) iy (104)M eJlf^ H^^l §^ ^OH^ 2^^(134)011 AH ^gJSCH, ^^¥(133)Hf 
^^A|M(131)2J 7}^mffi)2-^ ^^£l^ ^8 e^(137)S 1^2(140)^ ^0| e = ^2, Ol 5 1 Oil AH 
§^§i g>OI XI ^ Xi8^J ^OH^ & g^^(135)M goHAH 3^ 61 Ui ^IH^^I ( 101 )2| S 

SmB¥S(102)S ^EiSD. 

0! ^UiSi^HI^5|(l26) ^ ^Ui^H^5l(101)2J o^^BOIlAH tJHSOII ¥M(103) ^ 

(104)51 5^5|(XH15|), ^SmB¥^(102)5F ^^5|^ 301 ^LU^}|M 5^a^ SAIOil ^^t XII 
^ XII SO I 5fe6^| 9D. 

EE, SI B^ESAIOIIfe X1M9b£^ ^0| XII ^M§Tx|(105)fe S »SEI ( 136) Oil 2J6H 

^^Xll(132)5F vOISSIXI SX1I 5H&^EH^ @D. Ol S^, S^(134)£f (135)^ >|Hj ^MXHS giO| 

&mt\o\ aoHfe 5iHi n&aoi i^}ii sd. 

X1l20£fe ^ ^A|0j|2| SfllHI AI-OIS £EA|& t^^^AH, (150)8 SI24= HlOi §0|| °loH ^^5^ 

el ^DH^^g ^^5| , (151)8 SS&EHg S^6fe Afg>^M, (152)fe &2\mH&l\, (153)8 

^^M^igoi gib 2 xii 2§gsiyom, ee ^us^^in^5i(i26), db 

?¥a «uiajn*5i(ioi) g flisg asm§x|(io5)m ¥5fan2, oimoi s^hh^oii hjoh heis^ 

^ g^SOf ^gAfOlM^ =?£6}H HQ. HI20EOII ^OiAl^ ^ Uf ^5^12^51 ( 126) g DB ^¥ 
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a £JLHan&:>i(ioi)3 aaasi ss&eh3 i*jaioiim e^^o^ £Ai6m hq. ee, ^ma^am^ 

31(126)8 aa^OI 1S«S| ^0H^M(159)^ 3^(129)011 3oH ^Uj^ m^JI ( 101 > Oil 

3CH hq. 

gmamSPK 101)8 2JB^ ^B¥^(103)Hf dHB¥S(104)^ aXIIS §^32 aa&OI 231^2! ^OH 
«S(154). (155)S £l£^ ^92, EE §*B£ ( 124)011 36H ^3°^ SE.I9 SlBBJnSPI^StKE)^ 

(156) , (157)3 23IS3 «OHS£S ^SOi HQ. EE , OIS aa» «0HSS(154), (155)3 (156), 

(157) 8 Xllsg A^S^x|(105)S X*UH g^bH^(l06) 91 (107)011 36H 3^£I01 HQ. BE, (158)8 
^3£!0|Q. 

0I&3 ^UPi=^ S! ^A^OIM ^^Oi! HOUH, I-liaSSAIOJIb M^M(102)M a&SSA|3 Q^l- 

a«am. hi^s ^sasxinosm sj&swi ssas«M(i53)s aai »a«as 6fe 

3!0II 3oH, ^QHS SJ§±H£^ UBLHb bh3 SOI 2^1(150), MS ffl*i(151), 
^3SH?OI(152), aSH&iBM(153), ^LHSSajn»^l(126), «LHaH»5|( 101)3 

£B&B¥M(103) §4 HH^¥^(104), fll£g±Sg§x|(105), ^LH^m^l ( 101 )3 
»»5ie¥«(102).A^«!M(151) i £^1(150)3 £^A|3|H, *J3 S JH^J- P I ( 152 ) ^ V &P^3 

g^JI , 4IU|SS8:ul«3l(126) * *JLH^m^:>|(101)3 »9<«e¥S(103):itt dHB¥^( 104):>f SHI^3 
S^JI, ^LH^IH^7|(101)3 aS8*B¥«(102)^ ggJJIS £J£^ g^elQ. 

^LHg7|g ^U*H(109)0|| 3oH »ttfi(191), (192), (193)^ UBfcd fcttSt iOI ssjj 61- 
B, ^LH^^Ib 5[§6fb ^S6iB am£PI¥^(102)0llAH a at XHIi^il^ SAIOII, 8***3 

* ^Jl^ ^LHSigH2^^l(126) * »H6fB¥B( 103)31- 

UH^¥^(104)01! 3oH ^atim EE OIS SSBO) ^LH^ ^§EJD. 

0| g^, sJS^M HIOjoHAH gJ^K 150)3 ^^OIU ^14121(109) a ^321(158)3 £8^38 XllOiof 
fer 3 Oil 36HA-J, «2P|(102) §y ^^^1(126), (103), (104)3 sr^M SUS ^ Hin XHs^OlU S3 

^D\s^m ^8 b?is 4* hq. 

QSOii, y^^SAiOII^ X-il^g ^S»§X|(105)« 153)3 ^&8MI £0j ^OHM ^ 

£3 StfHS UEtfcH b>3 &0I ^^AI9I^ 2 Oil 36H, ^3 Biff^l ( 152) ■ , 

^LU^^H2^I(126) §J QB ^¥^' ^LH^ J2^:>|(101)S oH AH £JLH3 aSS AJS&Q. 

B^g£!A|0|fe A^i*M(151)M 2^01 Xil^M ^£«SXI(105)S BSSSB^l 153)» 

^l ^Ol ^DHS §£3 s^H^ UBtf ^0! ^^A|3fe 51 Oil 3 oH AH , ^DH^^Oil 2i0iAH3 &m 

^3 □& ^LH^H2^^l(101)S g^7|,6fW^3 ^m^^^in^7|(126)S 5[^^^l, M2\MIR^ 

3i(i52)« mmj\^. shah ^ui3 ^^m umma. 

3B.IH, b[^3 2| §2011 CHoHAH£ AFOIM ^ DB ^¥^ Ul 9 H&?| ( 101 ) 0| U ^LH^^ 

^m^U|(126)0||AH3 ^^oHAH si im^ HQ. 

0I8K 0| ^S! Oil CHoHAH ^g&CK 

^d, HI20£0]| 2101 AH y^^SAIOII^ ^mO\ M LHS^^B^^I ( 126) Oil M QB : ?¥fe t 
*JIH^IH£PI(101)^ OIS ^ 2¥ XH^OIH ^f^^DH3 blg^O! 3HAH fll^^OI ^ 

OHIfe g^7|^ R^S^OI Qj^|0j|AH3 o^^^'OI AfO|^3 ^^0| XHSfSia. 3 

2HAH, XHI20S0II HO^AH^ QB ^?¥fe' ^LHSHSM ( 101 )3 ^^^BOIIAH dH S Oil 

S&¥^(103), (104)3 ^aSfB¥^(102)3 ^ ^DH^^S ^ (154), (155)3 (156), (157)3 23lg 
5H2 HQ. Ol ^DH^S0j|AH3 °^^^0I S^6I ^OfXj 0|^0|| SJsl S^IHsfa H 

^» ^ HQ. Q UOKJhMfe, ^mSi^J2^.U|(126)S O^SPHU ^U^IQ^^K 101)« ^SOIIAH bHS 
Oil ^xH O^oHAH g^^|^AH3 2^^^S S^6I ^ 4= t,^ h AI^ ^ HH Sxll 

ee, b^ssai3 s^s ' sr^Aispi ^iohah^ g^^i^ ^lh^3 mm^\2\ ^^(^dh^soii h 
oiai3 sf#^)oiiAH mmei M\£^m mm m9.11 hq. nai^, 01 ^a^i s^oiiah^ ^oh^i- ^heh 

^AIOII ^DH^S^f e^^EEOIIAH A1AH6I 6^5fH^ ( ^DH#3 HHf^^l 6^ ^j^&LH 

3 ISiil ^04 mil SAIOil a^&OI tif^OI MCH^^ oHAj ^J2^2 3 

tiling k h B 5^l#3 ^IQ^a^^ BfOj ^DH^3 g^l^^F CHifahte 112^ & ^fi^f H 

Q. EE, ^LH^Jn^^|(101)3 ^B mB¥M(102)0ll HOI AH 3 B^SSAI3 ^(yiOH^OII HOj AH 3 
4^^)¥^0llAife HB^^^DH3 S^B£^XI AH6F6f°^, 01 ¥^0||A1SE ^QHW3 

CHS^S £l£^ 6hB #Q. 

4^1 ^ms^g^2^pi(i26)^ ^LHa:a*^i(ioi)j»3 afoioii m-~5m°\ ^ hhxis^b §a. 
013 ^oi z_y=$m ^ 2 oil 3oH. ^ui^in^^i(ioi)^3 a^oioii -a»Aioii ^^sfe oi^oi ^ 
Afoioii as &xi5^, ^m^^i3 s§ns3 ecue a-xishw a&fe^s nm^xi s ^ 

§M3 ^CUM ^XIS 4- HQ. 

HI20£0« H0IA1, ^^^13 AILHM£flJiZ«^|( 126)013. 01 ¥^ ^DH^^^f I^IS^AH 

#^61 2,^1 ^ ^ H^H^, ^DH^^S HH^^| gfOI §2^11 fe>|| ^ 2i2 EE ^ 

UI^Jn^^|(101)3 fcltBOl MCHSb ^011 HHxIo^ HQ. 0>afA1, aUIM3Ea52»^l ( 126)^ J»a^|£ 

m s^m mmm ^ hq. ee, yjoH^se (156), (157)3 2^is^^ » ^uig^^^i ^b^b 

¥^(102)011 HOI/d. 28^1^ ^0H#3 S^IW3 -WBOI MOj^fe ^(Sf^^l^ 

^)oii o>@& bH&^p^o^ oi ^b^^i¥^(io2)oiiai^ ^dhw3 g^i^^i chsws £i£^ am 
hoi ^jnsh »^Aia ^ hq. 

□ SOII, JHI18EE3 ^LH^I^^OII HCHAj QB ^UiaSS^I(101)OII HCHAI3 »^fi(191). 
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(192), (193)^^ UEffcH S^Jg^l^J g^iSSte »0 6fB¥^( 102)011 6fSSte (191)01 b|Hl^ HN = 

a. axf&a §ouh hi2ieoii eais ufsf aoi, ^upi2| aeoii 2ioi/n ^¥M(i80)8 <^o\ 
m 3jib£j=?^ am ota^sefs san^dsD^ mte ^upi^^ mte s?^ na. 

oiae s?, ais^oi mm xii2i£0ii eais bisi uoi s^m£Pi(i26)§ as 

^LHSIQ^^i ( 101 )SJ &^me¥^(102)°l fcttBOl MOiS^ ^0\\ U\&o\S= ^1 Oil 2]oH, Si L^2j 

CH^CH S&Alfi 4> Ha. ^, S» 3! ySSSOII HOjAi 9tfS(191)OII #98fe M^OI UIJD 
51 01 g^Oil Q|g& *JLH£^S:ingPI(126) ^ ^UiSHlSPISI S>B¥S( 102)^ Ol^Oi 

ii ^ ajnff^i^goi d^oi sr=te aoigf»^ oi sjnspi¥^2i bm^ 

Jl SXIB ^ HQ. Si, ^LHHUiaPK 101)011 H0UH2J §^5^ 5011 (D£) 88XI82g Ste 
S£^m^}|(126)S D[0«2°^ ( ^m^H2£PI(l01) 2xi|2J °^Oil 2*1 OI AH HJ SSJS^SSin CH^ 5 
S SMI BO. 01 g3f. X||21£°l ^UPl^b X||18£2| ^UPl^Oil OloH Ai as S! th^2j SfeS g= 
4TAI1I ^ SAD. 

OP I Oil AH . XlgWXIte ^LHS^tPIS/Hte ^UPI2| ^2 (HI AH bHSM gxi HcSoH SXiei 

oi^oii ^§gxi an. ^m^^ois ^jljpisi ^eioiie! d^skd HH^oiife aiasm s^te s> 

H H2J bh&OI MOiS^ ^Oil S^mtPIM Q^§[ ^UOI^2j g^OIIEtSAiae* 01! M MS, 
H1 185= SEfer *||21£0II HO] AH ^LH^H£Pl(101)2i tiHS¥^(104)M D^6HI 8>fe 3^ ^Oii ^3) XI 
S7»X|2| Of£MX|2J ^Ui^igiD£M(126)°l 2§ 4= HQ. 

£>P| £LUMig:H2£M(126)^ S3>|^sPI0IIA1£| 4'iiOil S|S*B*. 4/2M&0I -10°C2f -15°C0ilA1 

te -10°C **0| gOIPh^SI m2±m^Jl ^OHQ gf^SifOI ^Om 3101l 2j6H , ?§§ 2§^l 

21 sjs^s §ai 2*011 23 feB ss^s ^ hhck oi^B ^LH^^^m^^i(i26)oii sie a 

0HS^2] ^Oi| [Qdf ^^PIOIl S^£l^ yOH^ASJ °[<*0I <^M E£l=r m2fAI3lte 51 Oil °l oH 

°J#p|2] ^S^OI ^01X12, 0151011 21oH ^22¥f&0| 6^6H2 ^§9 SIQsl S ^(9000rpm) Oil AH °J g 

0151011 2I5H, MlM^^mJH^D\(]26)m 3tX\ ^22 PAMSIOI& §?2J ^gOIIAH^ -10°C S - 

15°C2J ^2 Oil AH ^LHS£^[ 23°CCHI 5E^8P| S Oil g^^^OI 31X1 HI el 2 W Oil £^6H1 SI 2 

5000- 7000 rpm M0\^ QXimbz HIOIS £ICH tH5| , ^§8£^ K IIH^AI DH¥ &AIZ1S Si- 
te s^^^ 21 2t xi si o\^m sxm ^ hhd. 0151B ^si^iboi -i5°c^ [lhchi£ ^^aisiEi^ y 

a^OU SE^ S^IS^£ ^^^HSIEi^l >^^SS2f SS8MI ^ ^ 212JD. 



oi^ isii uha ^oi, ^ arson 21 s^^eis s^shah ^iws^ ^s^s m 

Oi^te 5101 ^^SMI 3D. Oil* MS, 100V2J H^S^S^OI g29b S^Oilte 300V§£2| ^§ 

£J gjoj^l s|^2^0il °ioHAH l00%S2g°J ^JH2iOI HlOiehte ^Ol ±Mm m\\ m ^ H^°^, 52 
Hlff 2^!2&0il D>SIAi ^i^S^S^SJ M^&m 2^6^te 51B UsSsFOII S15IQ. 

se, g ^soii Hime §^gf ^id^oj o,oj^ nioimte 201 Ji^mn goi 522^2^01 

^^6H£ 2«I0P EE el n^uPh S^^^PIM X1lgi h ^ HP. . 

SE&h ^ «S Oil 21 She g^SWi 3XI6HAH ^SI^X^ S»2| ^d|>l^ Sfte 51B g^S^I 
S^Oilte ^61 H^mm ^Ste g2AI°] X||Oi2J ^^OIU 01 , ^01 

^ §1 HHfllll- ^ HQ. 

SE, ^ ^g0|| 2)8m 522^2^01 100V2h 200Vg2J CH ^ 20|| QjoHAHS S^OIU ^IfeOi ^SfXI 8> 

te a^^i ?ss«i xiistr 4^ hh, 01 51011 216H si^i ?ssasi ^isoi Q&»axi ^n ^i^e 

SE, g ^SOil 2|mS Sif5fte M^S gSi ^l&^^AH =ilAI3lte 5KHi 2|oH, ^2K£| -4 

S^X^Oil 2JoH ^?^a ^mW&2\^.2\2\ xl^OI SOI SMI SOI JHICHSS^ ggsP^ £S£|01 31^21 2 

^h^i- soi smi £ioi 6ims2i s^iasoi soismi aa. 

EE, g Oil 2|6fS §2J ^j^S^jS 2^6hte 51 £ ^^612, 0| 3? a§9°l A^IU^Xh 

Oil 2J5H ^jWS^g ^f^, ^^E h 4^ H^°^, blJU^j E^Jim =?^5\£z 5101 

6Mi aa. 

EE, ^ ^SOil 2J8^ XilCH^iS ^lel ^¥1x15 §2J ^SaJ^S OfOIS LH^Oil ^XlSlte 51011 2] 

oH AH , ¥§§41 CH^^^ ^^6fte 5101 ^f^SMI £112 SE§[ ^?IX|^o^2| HH<y2| HH xl£ ^OiXIH 
£ LHln,0|^^2J SS8H/H >ilSJ^S S^APIte 5101 Pf^SMI SO. 

EE, ^ ^SOil 2|mS £JtH EH2J 4,§2j 2^3^011 AH 2] ^JH ^^Oil 2J3H 2§J|2j SJ24 HlOiS 

aSSi eAIOil oj tn eh Oi| AH ^Hi S^A|2| 100%S £JS 2!biEi2] S^S^2J X||OiO|| 2]oH 

2§:>|2J fl|0]6f^ 5101°^, o]yjEi2J jeJH£^OIU 2^^1011 Ai 2) ^^'S Di^o^ j-jgv^ ^ 

HOi CH^o^ 4 HP . 

^ gTSOil 21 5^ 2112^1 ^^SB^o^Ai S^oHAi ^#211S^2J 5I§§ ^^6f° 

^, ms\ mn&^m s#mte si^M ^^f& wslj\ &o\ lifiei his^^oiu ^di^^s oHi-ii^ 4 

HMif SAIOil ^i^^x^^g gJUPIXI ^0f£ §0^ H^IU ^SSfOil SB|^ =P^0I 

D. 

EE, SLlAil^AI S^Si SOil ^#e&!AH0il ^z\<B Eo\M Ah S (XI ^SAI^Ite 51011 21 SHAH in 
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1**1**1321 2S§I SXISIfe 501 a^SIJII E!D. 0I3§ ^81 & tt32| ?aa£2t »0| stffSSt 
5^i£|£| £°J8HAH aSXB ^Slfe S^OIIte: S&8ID. 

cc s a^raoi ^wog wgeeiAHS) gja 4B2SAH 0101 ? HI 813 Slfe BHia S aSXB M 
gslfe 5«l SJ6HAH, 481 ia»» §§ AHs! #OHf 12^ 2101 0|S£ XHa^lJD £SStOV S£lef 
?40ID. 

ex a^ioi ii-w*agfoi oi me 4a asaej ^sv^^voii ddah a ai 011 011 £ioi ah °j xnoia 
as^wasi aaisr 4 °ji= 2011 21 ch. §oisi;hi m was 21 °j^oii 21 sail sfe ^ 
5a°j§ afe 201 afeswi aa. 

□: s Bf«oj gsiisaaou asia y&eaAioii sioiAia 8^*011 ^uesia^ii me 

a^AmiS^*^ SHAH g^gfSfi 2^1 §12, EE& BHiaa ±ga yg aaaSOIIAHte SiHSSHHI 

SjoH *§aa aa^moi* ^so awaoiiAHa shs^aisi sa§oi ioo*s as aaaa as 
xii oi oil £i5H a§aa sa4« xnoisife soihs. sua ama^s as * y&saAioii a 
ouh^ *)«M»g ggsi a»i & ^ sin ^si y^saAioiife AJmsssm^as ia^^isAi 
s\n^\mm^ ojoog, s^of^g W3i sfxiiaH ai 4^§ sf4Aiua §aioii a^sas ESS 4 

SID. 

SE = UgOII 2ISIS OtlS SB 300V§£2) gJ g sifiaSfOtl 2I5HAH 2!WEIi g)2|2| SSIS Sffli 
2IAI3I3 2ia4AllOH» ^SSIfer 5SD 150VOI4f2| S2|_2J SIWS&OII a6H 100% 5aS°l 2LJHKOI 

moisife ^01 3« a 4= si°hs asesioii ^ssid. 

ccm s ^woil 2|8h« 01 tH 61 2| S§a yS asa°iO)IAHfe SfflS^OII 2|5H a#3|2| SIS^ J1I01B 

Sisa mAioii amaoiiAHa sms^Aia sasoi 100%^ aa aaaa aaaaej hiohoii °i6H a 
#aa sa4M xnoisife soihs, a ma 21 sm^aoiu asaoiiAHa ch^ss «s» 4- 

Sid Sii CJj^oS £gJ 4 SID. 



&=?m 1 

aaia#aeta swohah e^sife §#?a, 4a §#aa §#e^§ 6i°-»&is a*UH s . sssfc a 

m™ MS SaSSXK 4a a&HI0|g SaSSaOII 2|6H g. 259 iJHS^OI D0I233 axUH ^ 

^an oiss swoHah sinaas »a ft^si^ ggsEOAH, &a «»a@!/Ha- #^sife ^i^aei 
° oi&° 5j!= ^^is^xn g ssef t^aaog as^is ; ^ l S8^fe ama, ^uibei aaoife 

ZamJ 1 *! ^g^AH^I 31l^& iSl etxICHI DD fe^l ^^°J A?IS!^X|2| g, 

Isi HioIaiAH as^i2i ua^s flicHsife moires s^isa^ioii sioiah. aoi^es 

oHtHasi sQi2j saeoi ioo%a g^oiiAHfe m\ a&xiiois ^¥liJ^A^B hichshah atHa°i_°J 

iwgJs sia^oii am 3^121 agjog cc & a^i 01^5121 ^¥is!^xi°i g^ieiei a#« sin 
Sxi atfe s^aef^s as?is ?§§u= 51 ^§2? aife spi sspi. 

2 

H1 1 &0|| SIOIAH »I014»BS ^31 aW&2| £5|2j B&mo\ 100%Diaa S^CHIAHfe &d\ aaaioi 

a iSsST* IioJsha-i awEisi -gj^aas ^§si 33121 a&o S S | 3> 5 & ^1 awaa ^ 
l^xf2i s^iasi aws sm& §^as°s as^iM ^wsi^ as =§°s 8ife s^isa^i. 

3 

oj^a#a°iS §#sfe gw^i. sw^ihj §#§^s a^a* ^h^ah s. 2°sife aewiois 

^¥)S4iXI a&HIOIS ^?IS4iXK>|| 2|SH 25@ S^S^OI D0I2HS XxHAH 01 

w^Shah s|# a^S #^8tfe SSeaAH * ^X aSHICHg A*IS^X|2| g, 2°2| S 

^is°ioi8ife bioi^bs at aaiaspia. 4^i ss^eiAioii 2|sh «^a^ sis a a* ^ 
21*1^X1011 2i5H s £°ohah jwasss a^shoi a§3ii ?sshfe awag ?ui& sxssixchi 
sioiah &d\ aoi^es 4^1 ssaeiAHoii 210H s^a^ ^i^asia ^§21 xsaasj exis^ 
011 (ddah aanKHafi* ^^8ife aaaioi4*B, tw\ §#x°i sws^ai sx& s^iasa 4X 
a ami oi ass s a shah asxsass »^8fe asxs aa^a. 401 asxsasa &01 
th=5|2| s^* siwass aasHAH es^isaaB a« ti^shfe awuisaa^a. 4X s^is 
°i22i asaaxoiiAi s^afe a^mas« ummM ?i^jsi s^si^ hib^b k 4^1 awa 
a ^?is^xfa & 253 s'asoi ioo%oiaa tmoiife 4X @#e@!AHoii asH ^y^afe ^sagfs 
xsaaaj uiasHAH gjsisi as assa. 4X aaaa a?is4,xi« aaa sass s. 

20II a5H S!§J|2| SIS^I HICHsm. SaSOl 100%^ dHOIIfe 4X 5)Sa°i 

oiaoii a a 21 ggagfs a&oHAi gj^sia uisagoi- HiinAi3ife 49§ stn, 401 asxa Sot 
t "si a 4-011 iiajAH ^a sgaas eaAism. 4a aa«iois ^as^»» 25 ?§oa. =i 
#a&a at* cu^s moi8ife 2011 aen 4a aeaa sia^fi moisifc 31s ^§°s sife gas 
sia. 

4 

H139011 sioiah. ^a agiAiiois ^atJ^xia 4a amaa ^sxnoiasB Basis s^sin 4 
a oimaa ^^ssaa sanoi ioo%a s^oii^ 4a sm^eiAioii aon asab sj#aeis ast 
A i3ii= gg»a§ #»3in 4a aaaa sassxia sasoi 100*01 aa s^oiife 401 a 
aaa s^ssxia sans aaAiaa, 01a a-^ta 3^011 qhshah hj\ amaa ?§¥oii gj^si 
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!= as^AH ISi 100%^ 43| SJtHEHS ^§6PI fltt ^4a ggfOlU 43| Bg513 ^WEH ?S 
JII014SB S&5HAH tt^Slfe: 4-BS CH =?ti\& 21 ^42£ §fe §3|£1PI. 

a^e 5 

a^nsaas iwsfb 43i §i?3ia sms^m ai^ag 3imn e. essffe ajmois 

^au^xi- 431 asanas ^flS4i»o« aon e, she §w#^oi doissb 3uuh seas 01 

23 3* SgtS 2!4 SWSSAH » 431 SaHIOlS ^flS^»9l S. S 

XH SS mojwfe moires a^ejapia. 431 mmB&M\m asn £S4 s^at *magfs ^ 
Ss^aoii sioH e ah assays eswoi a§3i« ?§§ib ejmas ?u\m sii^mum 
sho\m 431 mch^bs 431 mmsmMm asH £S4 s^afe ^aaa ^ga 3isae*a east 
on ihguH aaxii(M&!s» s^stfe aamcn^B, 431 g#3ia §#t^a s^ia- S3ia^a 401 
aaxiioias« ^asun a^3isasM s^sfe aw3i§ 0^9, af^i^aa 
g S 3i2| g^gi 2i^a#g aasHAH S5?i^s§ «B4 *sjsn= annua 431 2£3i5 

Aisa as^a^ioiiAH #^ag Bsiuaa« ui msH ah ?§^si aesat dia^B, 431 a#ssi 

AHOII 2)3H SSab ^^a^S SS6HAH 431 S&OI V1 , V2, -. Vn §2) 0|!= 2 

oiiis eiofe bs^b 431 sj^nf? asaefoi omet 43i a a- ^oii ^su=3khi (dbmh 431 
asmaaaa 431 s^iass saAisife » 431 amena ^s^nsi e. asa sasoi 
ioo%oiBSi raoiife 431 mm^mMou asn -ssafe 2j#aas 3i5aaa uiiashah aaa ji is as 

S tfSSKn 431 oi Wa °) ^9IS4;»» Saa «aSS S. 2HAI5Hfe 2011 °15H 431 a§3|2) sd 

a^s moims 431 sasoi ioo%sj on wife 431 ^waef cmyoii saa saasi a & shah sj^ 
§ ( 2 ^isaeja tdi52Ai3ib ^bs s*s. 431 as3ia s»t sia^oii oa/d 43i iiaai aa 
Ai3is 431 aaaiois ^fla^xn s. 2° ?i§i2 siwaasi as cn±£ xiioioH= 2011 °ioH 
431 as?i°i sia^« wioisffe as ms°^ mfe s^isa^i. 

6 

HI590II aioiAH. gjqssaaoi 401 aa^s vi. V2. ■». vn°j s^ioii ^sfe 1?, & 
d\ 4:s°i Jisaaa swseiAHoii bish aaab 431 aiwa&s masfe soil °jsh 01 ^j#a 

m S oiojoj ^§^og g§5Q, 431 oitHEi°l ^?!S^XhS S, S°A|3lfe 20)1 °I5H 431 
7 

HI5&0II 2J01AH, 431 a^a*h3IM ISSlfe 431 agfUIOig SI 431 HIOI^BS ii§ 

3I&401I Dtae 21 ^S°S Sfe S3ISS3I. 

8 

ai5»o« sioiah 431 a^sapis issfe 431 a^moig ^¥is^» m 431 mcn^e, 431 

jnWa&OI 431 S&=?m V1. V2. -. VnS2) Ot!= 20tl ^S^3KMI HI-BI AH 431 a&moidss 
A|3|fe 4.B SaS100%S 43| 2JbH9S ^ISffe S21°| BSSSa 43| oiu) 9 °| ^?IS4,XW 

0 2 n ?sspi ¥i& ass a&s^ 4=b ^ 431 aefmoi^eoii i^ab 431 ^i^aeiosAH 
43i aaaiois -^s^nai ?§^sa 431 mm^&Mou 2joii «aaf sisaaoii hi an a a 

2§ S^Sfe *B§, 43I 3ie^0)| D)@& 2S t|S2S Sffc S3|^2f3|. 
9 

gjai51#aa» 4W3I. 43I 4W3|^ SWfi^S 31^AH S, 2HShfe aa«IO)S 

431 aemiois ^fls^inw 2jsh s. s^s^oi doishb ^hsah seas 01 

2S SU6HAH agf§ ^4 g^S^ S^saAH g| 431 a&fllCMS ^?1S!^»2) g, 253 S 

ass sioiste aoi^Bi a^es^ia, 431 ggeEyAHoii sim as e^a^ ^wagis ^ 
m%±xm asH s 2M5hah asas2s eswoi as3is ^ssfe eitnas s^isa^ioii 

SiOiAH 431 HIOI^BS 431 SW^aAHOII aoH ft^Bfe 5|»Saj3J 4^43 

on osIah a^moiasM s^m& aamoi^B. 431 s#3ia mmm^m s?ie SPid-aa 431 
a&nicnasa $45hah a#3isass ^4 «^s^ a#3is s^b, 431 a^3isaaa 431 

§E3|2| 5js aws aaoHAH ^23|Sas» S^Sfe a^blB 26.^9. 431 ^S3|S 

Aisa as^a3ioiiAH a^a^ B^mass hihshah ?i^jsi uia^B, 431 e.itna2) 

A?isj^»a s 25£i sasoi ioo%oibs raoiife 431 smeeiAHoii 2jsh aaafe ^na^s 3i 

5S8H biaoHAH gjaa »3at°S MIW, 43| oibHE)2) ^^IS^XfS iSSS S, 2° 

Ai9ife 2oii asii 43i a^3ia sia^» moims, 431 sasoi 100%^ imoiife 431 siwaa oia 
oil aaa sia^i as- shah ej^sm ^isaaa bi^Ai^ife ^b, 431 §#3ioii 
aa^axi s 43i ia^^^ as^woii s^s eh gran sa ^waas 5>s. 431 aaaiois ^ 
fls^n« g 25 ?sshs. gj^awa^s asab gj^aw ats^BS □heshs, 431 wich^b 

01 431 gj^iwana a^ioy m& 431 aamois ±%m±i.\m s, 25 ?§6Hah siwaasi as 

CU±S HIOI5lb 20II a5H 43ia§3|°J Sja^S WOlSte 21 ^§2S Sffer S3|SSf3l. 

10 

HI9S0II 9iO\M, 43I «W^&IAH0II EHgfaxI §3 *!f?aS!S POI2 = « 31S1AH S^SJS. 01 ^a 

sa s^agioi sisfe 431 ai^aaoii sssti Sife g^oiife 431 ejwaa >i9is^»» s. 2hai 

2011 216H 431 a§3|2J SIS^l HICHofe 2S ^S°S Shfe S3ISsf3| . 
S^if 11 
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HI9SCMI 910\M, EHgfSIl S^J 4?l ai^&HI 21!^0i! S^?ff 5g ^S2^ ofe 

SPI. 

S^g 12 

HI9S0II 9i0\M, EHgfSXI §3 4^l O0i£^2F 4PI >lxUH SaSIOIS — 

?i§^X^ M^'Ei-OIOIEj AK)|0il S^ff 5# 5Fb S^l . 

S^PS 13 

SJ^oilWaa* §W6^ SfUl, 40| Sf?fi3s|§ E-I^EiM >i^AH 8, SSXIIOiS 

^li^XK 4^1 2£UilOig ^S^XhOil °I5H 8, 4^1 §Hm^0l DOIS^S JiMM g^£J 

ID 0I5M S^oHAi e^Sf^ S*BELi/d SI 4^1 S^SIOiS ±¥J§4ift°1 B, 2H°I 

§211 HI 0] Site XHIQi 4^&S Stfe SSjffS^ia. 4^1 SWe&iAHOll SJoH #^£Jfe 4 h :M ^£ 

^?I§4:XN)II °JoH B, SHoHAi 52#S&2£ £&oK)| 2^IM ^^oltr £!tHEiM ^?HI_e1 321 

^m^ioii sioiAi, gj^jnua^M at^ei o^mn, 4Ji °j^2¥i 

si >^s^ft°i g, ^h^j m&mo\ ioo%aie[a moii^ 401 a*eeiAioii sjoh ^4£^r 4ji ^iws 
°ig bi jhoh ah gj^^j ^§^o g ©oil 4Ji eitHaa ±9\^±xtw 

21 §21£ B , 2°A|3lb 51011 °JoH 4^1 SeJI^J £I2^M XllOioHl. 421 S2S0I 100%^ O Oil ^ 
mj\ 21^^ O|Ai0|| oiojoj gg^jOKg E^mM gj^mn 4JI ii§ ^I^S^Hf bUnA|5Mrr ^91 
40| 2^^121 g)8fe SJS^Oll EQ^AH 4^1 gg^ofo ^^A|3|H, 4JI £!»aa2| &m Q\± 
S X||CH6fe SOil £JoH 4?l 21^1^ *I2^S XilOi5fe 51 ^S25 Sfc gUISSPI. 

HM3SKM £!Oi AH , 4JI ^flgrfcttfil 4^1 9JtHEi°l ^XilOi^sM BBS^ *3oH2. 

4?l o] tHEi °i A^IS^HJ g^g0| 100%°" S^Oife 40| AH Oil 2J6H ^49^: 4^1 

§ ^sFAI^Ife 4^1 f^O, 4?l °JtfiEi£| ±?\^±X\°\ m^mOl 100%0|&IPJ ^Oil^r 

ojtHE]o| ^oig^xF^l §211 ^^AI^IH, OIM ^3 S^Oil QioHAH 4 h ^l 9JtHEi^J ?§^0il 
°J^6^ Ajm^AH e 2^100%^ 4^1 PJtHEiM ^^6P| £!^0(U 4^1 B^S^SJ 9JtHQ 

^eXilOi^lse S^oHAH S^6^ ^91 CH ^b|& 51 ^S2^ ote S^lisf^l. 

S^fT 15 

HI13S0il 2iOiAH, &J\ %m^^M0\\ 2\oU ^^2^S S#5HAH 4 h ^l °J^mW2°i0l S^^^ 

V1, V2, Vn^2| CHLi 5 9JAIM £^6^ Sf^^BUf 2^2^01 CH m ^ 4^1 2°i ^ 

^oii ^ste^hoii cueuh 4oi ae^Hioi^sa 4^1 e^i^ime eswi^ifer ch 51 
16 

J2^2^o^^EiH] oj^J2 = 2°Jg III 1 §^1, 4^1 il^EiS ^1 ^ AH 

B, 2H6ib 2°iHIOig ^^IS^XK S&XilOie >t¥IS^X^0il 2]6H B, 4 h ^l SWM^OI 

QOl&^m >\MA-\ g^RJl 0I5S S^oHAH *lf?2°je #^S^ H1 1 S^eSJAH ^ 4^1 2^X11 

Oig ^?IH^X^ B, SH°J §211 HICHSfe XllOi^em 2^^^^I2K 4^1 Xfl1 ^^^SiAH 

Oil 2|oH 4^1 ^'#2^ A^l^^XfOil ojoH B, S^oHAH J2#2e,^^ ^^6F01 

g ^^6^ 9JWEiS =Pbl§^ g^l^sf^lOil °iOiAH, 401 XI1 1 ^WSEHAHOil ^joH #^£J^ 4^ I ^ 

^E°±m s#ohah 40( ej^in^sgfsi b^im e^s^ 4^1 e^^^oii oaaun 

4^1 S°iXilCHg ^?l^j^X^ B, 2° ^§4EHg D^^l Sfe =P§^&, 4^1 4^1 
^| AFOI Oil dHx|£l^ ^§S§ 4^1 XiM ^W^SlAHOil ^21 gf2^9i Q^6F 

H, 4^1 E^^BOI 4^1 oj^nl^2&^ B^l^l e^S^^Oil 4^1 ^§§§1 H|£e4EH^ oH AH 4 
J\ XIM ^#^90AH£J #22^01 ^§°i 0|8hS 9 DWXI 4^1 XiM SWe@JAH°| ^5S26H 4^1 

»a^Boy hjoh aaAi^is. n ^ 4^1 ^§s§i ss^ehs ohah 401 xin s^^i^j swa^oii 2] 

6HAH 40| XiM @#e@iAiS ^2AI3|H, 4^1 &I^98 4^I°J S2 0I g^5| 01 ¥CH SfeOlOil CQB.UH 
4^1 Xil 1 SI^ELlAHOilAi ^4 m^B 4^1 ^l#2°ie ^mB\^ 50j| SJ5H 4^1 °J^I2^ 3^1 

17 

H1 16^ Oil °[OiAH , 40| ^2^B°^Ai 4^1 9JtHEiM A[§6[2, 4^1 9JtH&iM °J°i°i §21^ B, S 
H 5011 °|6H 4^1 9JbHBi2F 4^1 S^^IS TH » A) 4^1 Xil 1 gl^£!/d°] ^^25fM aSAI 

18 

Xil 16^ Oil ^OiAH . XilOisi^M ^^A\d\y\ 9\m CH Ol^Sfi, 4^1 ^#2^IB 4^1 Ei^in^ 

smrnn dHS°i §^^i2f 2Hf s^^i^Ai^i om ^§ ^ xii2 §^i, 401 

XII2 §#^IS¥£i^l ^W8fJl X1I2 siSSSfS m^m^ HI2a»S@!/d S 4^1 

giojo! o^^^soj 2^ ^ifsfb ^±m^^ oi^oixm, 4^1 e^^B^j z+m^m w 

ElAi 40I Xi|2§^^Ph 4^1 HHS°i §^^l EEfe 2Ef §#^l §3 Wb. mUSJ ^4^^ 51 
8?» 19 
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yOHS^SI £P| ^m^H2£PI°i SHI* Oil bHxie ^LHfiii^^l , fe^l S^IB ^§A|3|3| ^el 2 
§21 a. #JI Si^lg iii«SB« g33H/d ^SA|3|{= 2§?l ?§§X|« ^diam, Si^l ^ 

ssxife a^i«aen swji^ 01 sfPia sum^s 8, shohah as xnoimt an^ 

?is^^m a^eit^i, aamois s^aas am oi geiaas a^sHAH 

SBIMLHOl jMIS tfSShfc ai2^S±ttB 3H2 OI jiM*a»2£ a^JIS ?S»fc 2J tH Erl ^ 
1]\}±9\%±X\9\ g, £H eaM^I AIMS} «l2^flS^»S| aW£B(*at)«IOI §J a^oHAH 

a^m smaioispi aioi^e^^ oi^oixm. &d\ aiot^ee 401 ae^i^ ua4^ 

Sia^ DIBS CEH CHI ^ HI1 8, §211 aiOioHAH M^a^M gig SMI 6Q, 

SE» «I2 ^XPf E&cHM SBiMLHfe- a#» 3=IHfllOI» aS^IS ?i5Q ( 

s§)i2i si a 401- sja^M s^cHib 401 an eaes m 

§ §^2 2,^ g^°J §2§yD BD\\ am SE& a!2 ±9\g±XM E&cttM S3 M Life a#!3 ^JflXII 

&e as2s as?ia ?§6fb ^sss afe g:>i£sPi. 

S^S 20 

HI19S01I SlOi/d, £Pl ^me^m^fe ^LH^IHSPIOIIAH 1mm-~5mmO| x\^2\ £^2J 3Z}» >|3jAH 
dfixl@ 2§ ^§2£ afe g^lisPI . 

21 

HI19S01I £10UH, £PI 2^££Pfe &P| a^ESPI°l ail r^S^XPI- §f|}|^¥Ei3 S^a^M 

z\^t\m J] mm &, shohai a^aioiom, oi aaaioia assH/d ^#a^s «sisfe 

st^Bi afia, 6Pi sa^eoii oH ^iwa^g °ibH&^ ai2 ^is^x^ m^m$= %m 

22 

yoHa &**sfe ewi. ^1 ^;i^¥9°i ^ohji- ^aa^ ^uans^i. y&saAio« stoi/na 
aoiissa 6Pi ^mauispisi am ^ oil hh as ^m^^m^i , 401 a^is ^api mm 2§ 
?i £Pi 2§7i^ m^aem s^ohah ^§6fe 3§;i ^e&xiM ^oiam, 4^1 ae^i 
x\t: oj^m^a^s §^^1^ 01 s^^i^j s^^^e b, ^^ohah a^nioisfe nn a^is 

^Ahs a^^t.^i, ^>^i a&niots s^s^s si^a&os s^ji oi gi^ass a*sH/d 
^moi s^a^ ni2 ^^is^a* oi inn ae^is ^^a^ ej lh eh ^ ^,^1 

an ^a^^si en eaesj aicna ni2 ^^is^x^ a#sM(«a)moi ^ a&5H/d sbim 
y a^s ^ihxiioioPi xiioi^bos oi^chxih, &j\ x-hch^&b ^^i a^^i^j na^^h ^§ 

21 Sja=^ DIB8I CCH CHI HI2 >:¥ili^XP^ a^oHAI MB^SLH^ a^M 3Lfl|«|0ie m^E2S°^ 2§ 

^is ?§sq, ^1 ae^i°j m&^Di ^§2] na^i 2Lnm s^ajfe xm a^is^xf^j 

xiioioHAi ua^oii #^ae,^^ am sesi xn2A¥is^w°i a¥me(«;£) ^^i°j 

23 

ej^m^a^e §wa^ sn^isf oi §n^i°j §w§^§ b, ^hohah a^xiioimfe an ^^is^xf 
m 3±\= a^^^^i, a&Hiois s^a^g a^a^°^ am oi a^a^M at^oH ah i^am 
oi ^^afe m 2 ±?\^}±x[m oi jnwa^s^ as^iM ^§a^ ojwe] 

an a^is^x^ s, £^ ea^sj moia «i2 a^i^^x^ a^^M(H;jtt) aioi » a^oH 
ai sasyi 2#i ^fflaiojspi aioi^es ^pui» g^i^^ioii ^ioiah, ^^i aioi^&B ^^i 
a^^iHi m&^i\ ua^ m&m um^ an a^is ^x^ §211 ai o\ o\\ ah 

#^a^M ^§m^i am se§> ai2 ^^is 1 ^xdf 2^shah sasui^ a^s ^mxfloj& §^2^2 
^ ^^1 ae^ie ?§o t ^^1 a§^i°j ^ja^^F aja^m siQfb s^oii^ ^^1 ai 1 a 
¥ii,'^xf2i §2§i 4^1 Si§ #^a^&i s^°J §2iaa a>ii am &m ai2 ^^g^x^ 

°j s^i^£i aws ^maioimxi §^as2s 4^1 a^^ie ?s»t »t s^i 

a^B" 24 

ai23^oii s^chah, 401 a^^^^i^ a^^^^i^j an ^^s^xf^f sw^i^^asj 

di^ae ^sai ^hohah a^aioiam 01 aaaiots ^#6hah ^wagii m^m^ 

st^Bi i^m, 401 s»^bo« s\m siwaas sjw&ihj ai2 ^s^x^ #^a^ 

§^i> h 25 

oj^jn^a^s §waib §^^i2[ 01 s, shohah aaaioiste an ^^is^xf 

m i^fe a^^^^n 4^1 a^aioie e^a^g ej^ae,^^ am 01 Ei^a^s a^oHAH lyein 
ch ^^afe ai2 ^§^x« ^m 01 jn^a^^s a^^i a^^ie ?§§ib eiwEi 
§y , 401 an ^^s^xfsj 2h saenj aw a ai2 ^?i§^xf°i mm&mmm n\o\ §y a^sn 
ah sasy a#s ^maioispi aioi^BS ^uim g^i^^^ioii ^oiah, 4^1 aicn^BB 4^1 
a^^iHi sja^^r ua^ oibsj ohoi!^ ai2 ^^ig^x^ b^i^hj ans ^inaioij^ e^a 
Ah^| a^Jis ^eam, 4^1 a§^i°i iia^f ^§21 ^a^s ^^af^ s^oii^ 4^1 an 
^^s^xf^i fan aioioH/d sia^oii tn^ #^a^^^ am ^e! ai2 A^is^xf^j a 

^i§(B;i) §2ii ioo%s & ^^a^o^ a^, a^^iM ^?§af^ 21s ^§°s an= s 
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